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Mistakes can happen in the process of designing and developing interactive digital 
projects. Sometimes these mistakes negatively impact users’ perception and trust of digital 
interfaces. This research applies the concept of normalization of deviance to identify potential 
missed opportunities in user-centered design data within the context of a website redesign. By 
doing this I explore how through observing accidental deviant behaviors or processes we can 
identify ways to improve the usability and user experience of digital environments. I review the 
concepts of normalized deviant behavior as addressed by Diane Vaughan in the field of 
engineering and identify a process for applying this against a user research study. This process is 
explored through a re-analysis of user data collected from the redesign of a library catalog 
interface. My work focuses on identifying missed and weak signals in the research process. By 
noting these overlooked signals, I argue for improving the digital design process through 
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CHAPTER 1: INTRODUCTION 
This dissertation explores how we can use the concept of normalization of deviance as a 
tool in Texts and Technology and user-centered design to assist in user experience 
methodologies. This can be used by designers and developers to identify missed usability 
concerns in digital projects. Normalization of deviance looks for signals as to why actions and 
work continue to occur by individuals in the workplace even when there is indication that failure 
may occur in the final product. By reviewing the key ideas of normalization of deviance my goal 
is to provide additional insight in how we may expand user experience methodology to assist in 
reducing UX/UI slips and errors in the design and development of software for the public. Slips 
and errors occur when a user performs unintended actions in a user interface due to the indicators 
and signs in the design. My dissertation discusses concepts of normalization of deviance and 
wicked problems as assistive identifiers to improve the usability of digital projects. Wicked 
problems are difficult to resolve because there is no simple solution within their circumstances, 
or rather they are unfixable problems. There is no right or wrong answer, or trial and error with a 
wicked problem. Since there is no opportunity to learn from trial and error, there is only one-shot 
to provide a best solution for the problem. For my applied research, I will use the literature 
review of normalization of deviance to reanalyze a user experience study I conducted with a 
participant group consisting of both the public (community) and employees of the Orange 
County Library System (Orlando, Florida) in the redesign of the catalog user interface. I use the 
original study data to determine if signals were missed or interpreted as weak as defined by the 
concepts of normalization of deviance and note difficult decisions that were made within the 
context of wicked problems.  
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After reading through the research of Diane Vaughan on the issue of normalized deviant 
behavior, I found that there is value in identifying these additional issues to improve usability in 
digital projects. Her research focuses on the practices within the field of engineering, but I 
discovered other practitioners were finding a meaningful connection to this topic in their fields as 
well, such as in health care and finance. I will review how this topic addresses certain concerns 
in the human interaction of applications in design and development. The primary research 
question that I will address in this dissertation is the following: How can we utilize the concepts 
of normalization of deviance to improve the usability of digital projects? What  techniques can 
we implement to identify these issues in usability studies?  
1.1 Normalization of Deviance 
The term normalization of deviance originated from Diane Vaughan during her research 
of the events leading to the Challenger explosion in 1986 (Vaughan, 1996; Villeret, 2008). In her 
book, Vaughan (1996) outlines that the incident occurred because of individuals continuing 
forward with work even though the results showed the possibility of some form of failure. She 
notes that there were what she characterized as “weak,” “missed,” and “routine” signals that led 
up to this event. In this particular case, the engineers noticed that there were errors and failures in 
the O-ring but the problematic data was consistently dismissed and written as a normal response 
or of little concern. Because of this continued acceptance of negative response, the error 
producing work became normalized as consistent and typical data results. Eventually the major 
issue was overlooked so far in the process that it resulted in an unfortunate event, the Challenger 
space shuttle explosion.  
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The process of identifying these additional factors can be worked into the process of user 
experience research and design/development to improve the success of a digital project. Building 
a piece of software, interface, or any digital interaction often involves several people completing 
various activities throughout the process. This means many differing ideas and craft methods are 
involved in the production. In addition to this workflow, there are the added decisions made in an 
individual department or as an entire organization. There are numerous factors throughout design 
and development that determine the direction of a digital project. As the project development 
filters through design/development workflows and the department/organization decisions made 
outside of the core research, all those involved can lose sight of the end goal of the product and 
its usefulness to the user or community of people that depend on this resource.  
Beyond what Vaughan discovered in the field of engineering, researchers in other fields 
have noted the importance of watching for this behavior by identifying similar concerns found in 
their own practices. In chapter two, my literature review discusses how this type of behavior has 
impacted areas of health care, finance, and business management. I note that this method, as far 
as I have discovered, has not yet been applied in the fields of user-centered design and the 
interdisciplinary area of Texts and Technology which focuses on the humanistic design and 
development of software, interfaces, and other interactive environments that connect humans to 
machines. One reason for this could be because software typically does not cause serious 
physical harm to individuals. In most of the research related to normalized deviant behavior the 
result has been accidental harm to individuals or disruption of business practices. What I am 
proposing is using the ideas of this concept to supplement usability research to improve certain 
user experiences and interactions within software. Potentially this process could not only 
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improve usability but also increase the trust the user has of the information and data processed 
through the digital environment.  
1.2 Examples of Potential Normalized Deviant Behavior in Software and HCI 
There are a couple of recent cases that show examples of the need of additional methods 
to reduce the risk of distrust and confusion in software design. I will review two of these events. 
In both projects, if additional checks had been in place, it would have resulted in an improved or 
positive experience for the individuals who use this technology. Ideally, an improved usability 
experience would additionally lead to greater trust. 
1.2.1 2006 Florida Polling Station 
The first example is a case in Sarasota County, Florida in 2006 regarding the polling 
station interfaces. The problem occurred when the design and development unfortunately caused 
the issue of “13% of voters fail[ing] to cast their vote for the House of Representatives” (Nielsen, 
2001b, para. 1). Three things were attributed to software  issues: (1) lack of consistency, (2) 
breaking the rule of banner blindness, and (3) the software’s cumbersome design. The software 
was designed with a 21-page interface layout. The user was expected to vote for one category per 
screen (or page). The issue began when the user reached the House vote. The previous screen 
trained the user that there was one vote per screen. On this screen the formatting changed from 
one voting item to two voting sections in one interface, causing issue number one – lack of 




Figure 1-1: Screenshot from the NNG Nielsen Norman Group article 
Source: NNG Nielsen Norman Group 
https://www.nngroup.com/articles/banner-blindness-in-ballot-design/ 
 
Additionally, this vote was also placed in a location consistent with banner blindness in 
interface design – issue number two. This can be observed at the top of the page layout in Figure 
1-1. Banner blindness, in general, is the action where a user of a digital interface will ignore or 
skip over content if its placement is consistent with where a user has become trained to see 
advertisements. It is considered “selective attention,” which is described as the process where 
“people direct their attention only to a subset of the stimuli in the environment — usually those 
related to their goals” (Pernice, 2018, para. 2). Take The Weather Channel website as an 
example, here they are using the standard top and right spaces (which I’ve outlined in red) of the 
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webpage for advertisements (Figure 1-2). We have become accustomed to this through “learned 
behaviors” to see these interface locations as skippable areas for their regular use as ad 




Figure 1-2: Screenshot from The Weather Channel Website homepage 
Source: The Weather Channel 
https://weather.com/ 
 
The third issue resulted from content design, in that with 21 pages of content it was likely 
that users would miss sections, not review all the content, and speed through the material to get 
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to the end. Nielsen (2001b) notes additional issues with this voting interface design in the basic 
visuals of the page as seen in Figure 1-1. He points out that the checkboxes were spaced 
significantly away from their headings. This could cause user error when selecting the items by 
having to depend heavily on the user to manually match up the information with the selection 
box. He adds that uppercase was used in some areas of the language formatting, which was not 
necessary for this layout, and that there was no reason to abbreviate the party names next to the 
checkboxes.  
Additionally, when the ballots were investigated, the committee did not include a subject 
matter expert to address the problems of human computer interaction in the design and 
development. Rather the committee directed the problem towards voting fraud. The exclusion of 
a subject matter expert is an issue observed in normalized deviant behavior to move a project 
forward without delays. While this type of implementation with a voting system does not cause 
physical harm to the public, it could contribute to distrust within users in using this type of 
digital system for voting.  
1.2.2 2018 Hawaii Missile Alert 
A second example of issues in software design and development that may have benefited 
from identifying patterns of normalized deviant behavior is the incident of the missile alert that 
was sent out accidentally to visitors and residents in Hawaii on January 13, 2018 (Flaherty, 
2018). The person responsible for sending out the message had to choose from a list of links on a 
page with similar visual display and no hierarchical or organizational distinction (Figure 1-3). 
The employee was supposed to select “DRILL- PACOM (CDW) – STATE ONLY” but instead 
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selected the “PACOM (CDW) – STATE ONLY” link. As seen in Figure 1-3 there is no visual 
difference from the two options and the “PACOM (CDW) – STATE ONLY” link has a “1. 
TEST Message” link listed above it. In human computer interaction theory, the Gestalt law of 
proximity as defined by Nielsen states that “things that are close together on the screen are seen 
as related” (Nielsen, 2010, para. 1). Based on the screen layout in Figure 1-3, all items appear 
grouped together in one hierarchy with no order. The fake or test alarm links are not separated 
from the real alarm links sent to the public. Even the content types are intermingled, for example 
we can see the Amber alerts listed both at the top and bottom of the list. There is no organization 
either by content type, or iconography/visual design distinguishing alert versus test. Additionally, 






Figure 1-3: Image from the Honolulu Civil Beat Twitter account 
Source: Honolulu Civil Beat 
https://twitter.com/CivilBeat/status/953127542050795520 
 
We assume that this missile alert error was not sent out intentionally, that instead there 
was a clear issue with the software design which can be identified as a “slip” in interface 
usability. Laubheimer (2015b) defines a slip as the following: 
“Slips occur when users intend to perform one action, but end up doing another (often 
similar) action. For example, typing an “i” instead of an “o” counts as a slip; accidentally 
putting liquid hand soap on one’s toothbrush instead of toothpaste is also a slip. Slips are 
typically made when users are on autopilot, and when they do not fully devote their 




We do not know the scenario the employee was placed in or the other tasks they had at 
hand, but it was clearly an accident and not enough attention paid to an already challenging 
interface design. Unfortunately, the message alerting users that the first item was a false alarm 
did not go out directly. Instead it was sent almost 40 minutes after the incorrect and panic-
inducing warning. As with the other case, this could cause distrust in the system designed to 
provide information to the public (users). This type of alert could potentially cause possible harm 
to individuals in the community that took this situation as truth. The employee who sent the 
message was blamed for the error, but really the software should have provided a better design 
that would limit this type of issue.   
1.3 Why is this important in our field and how does it impact the work in libraries? 
I find this valuable to user-centered design and Texts and Technology because of the 
meaning making and the trust in information provided by digital projects. As users of these 
interfaces, we use the information provided to produce knowledge. We depend upon the 
technology to give us accurate meaning in the information presented or allow us to apply our 
own meaning in an appropriate way. Users expect to have confidence in the digital interfaces 
we’re using as trustworthy informational sources. 
Not only are we impacting the user’s experience with a digital interface but also their 
trust in the validity of the information and services provided. Adapting the idea of normalized 
deviant behavior to user-centered design just expands upon the idea of the humanistic approach 
in developing digital interactions. Applying this method causes one to look at the whole process 
and the individuals involved. It encourages more intervention by us, the individual 
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designer/developer, in making decisions of the interpretation of information presented in a digital 
space to another human being. 
This topic is relevant within Texts and Technology because of the focus on the 
importance of signs and signals as information. By merging the ideas of semiotics in Texts and 
Technology with the signs and signals found in normalized deviant behavior it’s possible we 
could help plan and design software in a way that ensures the prevention of issues that users 
encounter with technology in everyday activities. These signals could assist in the process of 
reducing slips and errors that occur in interface design. 
Additionally, applying this technique will be beneficial in content produced by libraries 
to help ensure the accuracy and dependency of appropriate information. As public servants 
building these digital interfaces, we can ensure the community has a positive experience in 
finding the resources they need for education, information, and leisure. As an information 
institution, it’s important to provide confidence in the public that they will be able to find the 
materials they need easily and accurately. It’s important that a user or patron can find what’s 
available on a subject matter and continue in lifelong learning. By improving digital interfaces 
used to engage with library materials we can help affirm the trust by the public in the 
information provided. Libraries are in constant competition with larger search and content 
organizations such as Google, Amazon, and Barnes and Noble. By improving upon the user 
experience we can continue to retain the patronage of library services. 
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1.4 Overview of Chapters 
I will present my dissertation through the following chapters: (2) Literature Review, (3) 
Research Methodology, (4) Summary of Results, and (5) Discussion and Conclusion. The 
literature review will cover the background information on normalization of deviance as well as 
theories held in Texts and Technology regarding information presentation and confidence. The 
research methodology will review a previous study and the method of application of a reanalysis 
based on indicators of normalized deviant behavior. The summary of results will present the data 
values of the reanalysis and the conclusion will review the meaning of the data and its relation to 
the literature. 
1.4.1 Chapter 2: Literature Review 
The literature review chapter outlines the research presented by Vaughan when observing 
deviant behavior and her identification of deviation from normal practice. I review Vaughan’s 
definition of week, missed, and routine signals. I discuss how other researchers have observed a 
similar behavior in their fields of study and what they propose to identify these signals. 
I follow the overview of normalization of deviance with concepts by Texts and 
Technology theorists regarding digital interfaces, information, and meaning making. In this 
section I discuss Baudrillard’s three theories on the how we are losing meaning through digital 
interfaces, Benjamin’s ideas on mechanical reproduction, and de Souza’s concept of the 
“designer’s deputy.” I continue with a discussion on processed information as addressed by 
Headrick, Turkle, and Ferster, and explore how we have lost connection to the hardware and 
software we use daily. I do this by looking at Turkle’s discussion on how we moved away from 
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the guts of the machine, Kapetlinin and Nardi’s activity theory, and Berry’s exploration of 
software and information. Finally, from Berry I continue with a discussion on the importance of 
symbols as it applies to Texts and Technology through Chandler, Birkerts, Bolter, and Lanham. 
I continue with a review of concepts surrounding design and development work. This 
includes Texts and Technology theorist Delagrange and her discussion on techné and the 
Wunderkammer. I present Gee’s semiotic domain and Grabill’s ideas on meaning making from 
the community.  I also point to Drucker and McVarish’s history of graphic design and the shift in 
roles of the graphic designer to information designer. To wrap up this section, I touch on 
Holtzblatt and Beyer’s ideas of the learning delta and interaction patterns, and finally Norman’s 
thoughts on design and discoverability. 
I conclude my literature review with a discussion of user experience and wicked 
problems. With a discussion of user experience assessment, I review topics on slips and mistakes 
and how those occur. I present Young’s solution and problem spaces, and Potts’ ideas on the 
concept of the user. While wicked problems stem from social policies they are extremely 
relevant to decision making that occurs in software design. I conclude by noting the wicked 
problems that are common among user experience issues and design/development work. 
1.4.2 Chapter 3: Research Methodology 
In chapter three I present the research methodology I used during a software development 
project in 2016-2017, and my methods for applying additional analysis on this work based on 
concepts of normalized deviant behavior. I walk through the history of the project and explain as 
to why the research was conducted. I outline the tools used to collect the data for the original 
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research. I then discuss the development of the user testing group and the user experience 
research performed through surveys and click tests, as well as outline my objectives. As 
mentioned earlier, my applied research analyzes this original user experience study conducted 
with the public user and employees at the Orange County Library System (Orlando, Florida) to 
determine if signals were missed or interpreted as weak. I define a rubric that is applied in 
chapter four to identify these signs and signals in the research.  
The use of the original study data from the Orange County Library System was approved 
by the library director and administration. I have removed identifiers from the data for the 
purposes of the research (as identification of users is not necessary for my reanalysis). The data 
was collected from voluntary participants in the form of a survey on website usage and three 
wireframe click-test activities regarding the Orange County Library System’s catalog interface 
redesign. 
With the understanding of normalized deviant behaviors, my research reassesses the 
results from this user experience study conducted at the Orange County Library System. I review 
the user experience methods implemented in the study to inform whether the data collection 
method prevented an issue of normalized deviant behavior in software development. This 
includes looking for missed or weak signals that help to determine the best user experience by 
avoiding user interface slips and errors with the user’s transactions in the software interface.  
1.4.3 Chapter 4: Summary of Results 
In the summary of results, I present the data and observations made from the user 
research study. I provide a reassessment of my quantitative data from the original research 
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through a deviation calculation and rubric which includes looking closely at participant roles 
(employee vs. patron). I identify any concerning areas in the data that may have led to missed or 
weak signals. I discuss the problem with the identified issues and summarize the findings that I 
will discuss in chapter five. 
1.4.4 Chapter 5: Discussion and Conclusion 
To conclude the dissertation, I wrap up the findings from the research, discuss my final 
thoughts, and propose future work. I begin with a summation of the project and then a discussion 
of limitations in the research. I provide an overall assessment of the summary of results, 
reviewing each section of the research and the re-assessment. I discuss the potential benefits of 
observing behaviors of deviation through missed and weak signals that could lead to improved 
user experience and software production. I follow this by returning to the literature review 
section and identify the points made by the authors in relation to the results. Finally, I conclude 




CHAPTER 2: LITERATURE REVIEW 
My dissertation explores how the identifiers of Vaughan’s concept of normalization of 
deviance can be included into methods of user experience research to improve the usability of 
digital interfaces and public service tools for the community. In this chapter I will discuss the 
literature related to normalization of deviance, information and meaning in technology, computer 
processed information, distracting symbols in digital products, methods of design and 
development, and wicked problems. These elements build towards an improved experience for 
the user as well as trust in the information seeking tools they use. By applying identifiers of 
normalized deviant behavior noted by Vaughan and Banja we can look for missed opportunities 
for better usability of digital projects. We have become accustomed to working in a particular 
way; by looking for these signals we look for more efficient processes. In thinking about 
information and meaning by Baudrillard and de Souza, we look for ways to connect the user with 
the information in a meaningful way. This helps to provide confidence in the user that what 
they’re looking at on a digital interface is information collected and distributed not just by 
machines but presented by other humans with thought and attention. Not only in presentation for 
processed information as described by Headrick but using value and narrative to express the 
data. Therefore preventing the information from becoming flat data. By keeping the connection 
of the information with the user we avoid the disconnect of understanding where things are 
coming from as noted by Berry and Turkle. This requires understanding the tools at hand and the 
full attention of the designer/developer, as Birkerts and Bolter note, to avoid using symbols that 
distract the user on the interface from the meaning of the information. We must also keep in 
mind the research of Holtzblatt, Beyer, and Norman in how a user engages with a user interface 
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to improve the connection with the content. Finally, in some cases, it requires creative problem 
solving to work around issues of wicked problems. While there may not be a perfect solution for 
wicked problems, the focus should be on looking for the best option for as many users as 
possible. 
What’s important here is the human element involved in all steps of the life cycle of a 
piece of software or digital interface to ensure that the user has confidence and trust in the 
information provided as well as the best possible user experience. Texts and Technology, while 
valuing the importance of technological developments, focuses on the key role human 
intervention plays in making these software advancements or digital interfaces usable and 
meaningful to all users. 
2.1 Normalization of Deviance 
“Normalization of deviance” was termed by Diane Vaughan during her research of the 
events leading to the Challenger explosion in 1986 (Vaughan, 1996; Villeret, 2008). In her text, 
Vaughan (1996) discusses how the incident occurred as a result of individuals continuing 
forward with work even though the results showed the possibility of some form of failure. This 
comes from the continued justification that certain negative or questionable results are either not 
that bad or marginally reasonable until eventually safety is overlooked. At times these errors are 
routinely ignored among the individuals working on the project so that they can continue 
progress on their objective. Vaughan (1996) explains that part of the issue may stem from the 
reduction of freedom of open dialogue when there are noticeable errors or negative results in the 
production. Individuals may not feel comfortable posing questions when they see something that 
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does not seem right. She identifies that there are signals that present themselves along the way in 
the production process that are one of the following: “missed,” “weak,” or “routine.” With 
“missed signals” the information is not distributed to all individuals, and subject matter experts 
may be left out of the conversation. “Weak signals” occur when, for example, someone makes a 
comment about an issue but in an informal way and therefore the issue is not taken under serious 
consideration. Another example of “weak signals” that we see in the everyday workplace is the 
office memo or casual email. The memo or causal email is passed around to some departments 
but not all. Some people ignore it or completely overlook the message. Ultimately, in this signal 
the message is missed. Finally, a “routine signal” happens when an issue occurs, but the 
employees validate the problem or error result. The employees continue with their work but 
unfortunately the problem comes up again. At this time, the person may say “well this happened 
last time and we determined it wasn’t a concern so let’s move forward” and continue working. 
At this point the personnel have disregarded the issue or negative result. Once this happens 
several times, ignoring the issue becomes routine. As new individuals are hired on to the 
organization and they see this issue, those new employees are told to not disrupt production and 
to continue forward. Vaughn’s text focuses more on identifying the signals that lead up to the 
issue, she does not provide a solution for the problem but suggests making “rules to increase the 
clarity of insider signals” (Vaughan, 1996, p. 489). Next, I’ll take a look at how her signals have 
been applied in other fields and note suggested solutions. 
Researchers in other fields have noted the importance of observing this behavior and 
identified the concern it has in their own practices. One of these areas is in the health care 
profession, in which normalized deviant behavior results in the potential harm of patients. 
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Practitioners may make small changes to a process, not seeing an immediate negative result. But 
because the behavior is normalized or made into a routine, eventually something unfortunate 
occurs. Banja (2010) notes that in the health care profession, he has observed examples of small 
incidents where the physician in each case did not intend any harm towards the patient but by 
compounded small events and ignored standardized practices it eventually became a bigger 
problem. One of Banja’s (2010) examples include an incident he observed in which a surgeon, 
who at the time was a bit frustrated, accidentally touched the tool he was using in the operation 
to his face mask. The surgeon stops for a second but does not request a new tool and the other 
individuals in the room do not respond. Later in the procedure the surgeon does it again and no 
action is taken. Fortunately, no harm was done, but what’s observed is a routine that is occurring 
through this deviant behavior. Banja (2010) identifies seven factors which can lead to the 
normalization of deviance in health care. Two of these factors that I believe are relevant when 
designers and developers are working on digital products include: (1) the acceptance and 
distribution of information or knowledge, and (2) the introduction of new technology that can 
impact the process. The problem with specified information or knowledge within an organization 
could be that either not everyone is aware of unique standardized practices or a new employee 
has been trained on previous deviant practices without knowing that they are not standard. 
Employees in the organization who don’t feel comfortable asking questions could practice their 
work in an uncertain or unstandardized manner. The second factor to consider is the impact of 
new technology in the workplace. There is potential for new technology to place a burden on 
employees to learn new methods and disrupt the practices in which they are accustomed. In this 
case employees may make decisions that deviate from standardized practices to keep up with the 
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new work. These employees are not intentionally ignoring best practices, but rather attempting to 
keep up with the demand. Banja (2010) includes a couple of solutions, but most importantly 
suggests that we “pay attention to weak signals” (p. 144). He notes that what’s important is for 
organizations to make clear to all employees that deviating from standard practices will happen 
in most workplaces (Banja, 2010, p. 144). That those behaviors may be due to seeking out 
“efficiency” or “better outcomes,” but these activities should be “identified” and “examined” to 
make sure it’s not impacting the success of the work (Banja, 2010, p. 144).  
Price and Williams (2018) note that sometimes the “new norm may even be justified as 
helping to accomplish other important organizational goals such as customer service and budget 
constraints, without seeming to compromise safety” (p. 1). This is very relevant in building 
digital projects as there may be input from those at higher positions who may not be involved 
with the life cycle of the project. Budget is always a concern especially in the public sector when 
building digital products for the community, in both the time needed for a project and staffing. 
Price and Williams (2018) also think that “[g]ood people make small changes to a process, 
nothing bad happens, and then the conclusion is drawn that the deviation is acceptable” (p.1). 
This happens all the time in design and development, to move things along shortcuts are made 
and forgotten about until the project needs maintenance or editing work. Finally, Price and 
Williams (2018) note that it “is imperative that leadership at all levels learn how to think in terms 
of systems and to look at how systems interact with one another” (p.2). In this case I think it 
comes down to time and regular communication at all levels of the organization, not just isolated 
to one department. In my experience, if you dedicate the time and find the best way to describe 
the scenario, those in higher positions or administration are willing to listen and understand the 
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issues. In some cases, they will even find funding or time to make the product right for the best 
service for the user. This again goes back to Vaughan’s comment about the importance of 
making sure there’s easy open dialogue between all involved to avoid deviant behavior. 
Normalized deviant behavior has also been observed in organizations such as finance. In 
some cases, it’s not one individual but many that are involved in the deviant behavior. Ashforth 
and Anand (2003) call this behavior “The Three Pillars of Normalization” which include 
“institutionalization,” “rationalization,” and “socialization” (p. 3). With “institutionalization,” 
several people in the company have been part of the deviant behavior and it becomes routine as it 
eventually becomes part of daily processes. Secondly, “rationalization” involves individuals 
taking part in a behavior they know may be deviant but do not actually feel as if they’ve done 
anything wrong. At the same time, those individuals still uphold their own personal values. And 
finally, in “socialization,” new employees are influenced by the current expectations of their role 
and the pre-determined deviant actions by the entire team. By default, these new employees 
become involved in the deviant behavior for acceptance. Ashforth and Anand (2003) determine 
that all three pillars are necessary for large scale deviance to become part of the organization’s 
processes. Because it requires these three in combination, Ashforth and Anand (2003) believe 
that the focus should not be on select individuals, the “bad apples,” but rather the whole 
organization. The problem is system based. This makes sense in fields of digital project 
production because you have many individuals working in specific subject matter domains. You 
need to find a way to share perspectives to produce a system for all users. The goal is to produce 
a product that the user can trust and feel confident in the meaning of the information provided. 
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Expanding on this thought in the field of design and development, this relates to the 
communication practices between a user experience professional, the designer, and developer 
regarding making appropriate decisions and helping maintain focus on the user versus the 
production output. In Shamonsky’s (2018) webinar, she presents this issue with experiences in 
her own work as the designer of digital projects. If not enough information is provided or enough 
open dialogue is conducted with the developer, then they may just fill in the gaps in the product 
to complete the work. The result at times may conflict with the user experience research and the 
human interaction involved.  
Based on the normalization of deviant behavior ideology, what we’re looking for are 
weak, missed, or routine signals that could disrupt the information delivered to the user. This 
work involves human intervention in all aspects of the digital project development process which 
is key to Texts and Technology research. Next, I will discuss what happens when humans are not 
directly involved in attributing meaning to information in digital environments.   
2.2 Digital Products, Information, & Meaning 
With the introduction of software, code, digital products, and other electronic information 
platforms, Text and Technology theorists tell us that while these products may improve the 
user’s volume and access to information, they can also reduce the meaning of the data. Most 
importantly this is due to the one-way communication that occurs and in some cases the 
displacement through reproduction. Baudrillard (1994) notes that, “[w]e live in a world where 
there is more and more information, and less and less meaning” (p. 79). He proposes three 
theories to support his statement about the volume of information and loss of meaning:  
23 
 
1) While we have access to more and more information by the software and digital 
products that are being developed, there is less meaning produced behind them thus 
impacting the experience of the user and usability of the information provided. 
Baudrillard is concerned that because of this we are not producing useful information in 
the digital software process. 
 
2) Baudrillard explains that there is an order in which information should be delivered to 
produce meaning for the user. We apply our own meaning to the information presented to 
us which is dependent on the way the symbols are organized. Because we’re depending 
on technology to provide the information and that technology is removing the human 
factor in meaning making, the way information is presented in these digital platforms 
could disrupt the original meaning by filtering through a computer process. 
 
3) We are under the illusion or assumption that meaning comes from the information 
presented to us in these digital environments, but what is really happening in the process 
is a one-way communication. We are absorbing the information and trusting what’s 
presented to us but we’re not having dialogue with one another or human interaction 
about the information and what value it’s presenting. I would say there’s less of this in 
the cases where products provide forums or comments, but when you think about search 
engine results there isn’t a two-way conversation about the data associations made with 
the terminology provided by the user. In a lot of ways these associations are made 
primarily by the software. 
24 
 
What’s important in Baudrillard’s message here is that there should be more thought or 
involvement by humans in the development process of these digital projects to improve the 
experience for the users engaging with the information provided by the digital platforms. There 
should be less dependency on the electronic data processing of information to make meaning. 
Walter Benjamin also discusses the topic of meaning through mechanical reproduction 
and loss of context. In his text, Benjamin (1935) states that the way that art is being mechanically 
reproduced it’s losing “its presence in time and space” (p. 733). In the context of digital 
products, we can look at this as when a piece of work is reproduced digitally it therefore loses its 
context – when it was initially developed and why. This can easily happen during development 
work as part of the learning process, sometimes developers and designers will reproduce code or 
visual displays from other sources in their own work. Where there could be an issue is in some 
cases when the developer or designer does not fully engage with where the source may have 
come from and why it’s developed a certain way. For example, I have worked with colleagues 
that copy code exactly as is from other sources and plug it into their application without revising 
the code or understanding how it works. Variable names are left as they were from the original 
copied source code losing context inside the new application. If someone were to go behind the 
colleague’s work and read their code, the information would lose meaning in the new digital 
environment. This can sometimes translate out to the user in the loss of meaning of the 
information if not revised for the purpose of the application. Can the user trust what they’re 
seeing or reading? Will it produce reliable information or meaning to them? If the application 
through lack of human intervention in the reproduction process causes misinformation, it can 
then devalue the “authority of an object” (Benjamin, 1935, p. 734). By reproducing the 
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uniqueness is gone and the content loses context to the individual using the application. The 
application is not customized solely for the user’s experience in the specified digital 
environment. Which leans toward the concept of normalization of deviance, by accepting 
common quick practices versus fully exploring new ideas. 
We also must keep in mind that there is only one chance to present the information in the 
digital environment to the user. In the field of human computer interaction, de Souza (2005) 
identifies this process as a “one shot message,” as the designer or developer build a system in a 
way that produces a specific message for the user that does not receive feedback. de Souza 
(2005) describes it as the following:  
“Here is my understanding of who you are, what I’ve learned you want or need to do, in 
which preferred ways, and why. This is the system that I have therefore designed for you, 
and this is the way you can or should use it in order to fulfill a range of purposes that fall 
within this vision” (p. 84). 
He calls the responsibility of the designer and developer to produce proper 
communication the “designer’s deputy” in which the system needs to be able to produce this 
“one-shot message” in a way to communicate efficiently to the user what they can do with the 
system (de Souza, 2005). In this type of system, we are looking at an “object” and an “agent” to 
communicate the designer’s message to the user – these are the physical tools and the 
information base or guide provided within the system (de Souza, 2005). Later I will discuss ideas 
of Activity Theory in the field of Texts and Technology as a way to understand the actions in 
between the “object” and “agent,” but first in continuing with the idea of how information is 





2.3 Processed Information – Human or Machine? 
Texts and Technology information theorist Headrick (2002) clarifies that information and 
knowledge are not the same, “[k]nowledge refers to ideas and facts that a human mind has 
internalized and understood” while information is the “ideas and facts” (p. 4). As a society, he 
notes, we have shifted from learning information to honing the skills to research and find the 
information needed (Headrick, 2002, p. 4). Though Headrick (2002) isn’t commenting on what’s 
happening to the information he does note the process as we increase access with digital 
technology. He explains, "[t]o classify, process, store, retrieve, or transmit information quickly 
or with less cost and effort, it must be compressed, codified, and organized in a systematic 
fashion. In the process, narrative, descriptive, or decorative information is turned into data" 
(Headrick, 2002, p. 6). In thinking about this in relation to Baudrillard and Benjamin’s texts, a 
lot of the work is going through machines, and the meaning and context (or narrative) is being 
lost in the codification process without additional human intervention. I believe that we can tie 
this to concepts of normalization of deviance in that so much of the digital processes and code 
work becomes automatized that it’s easy to deviate into a normalized version of production 
without questioning if the codework is still relevant and providing the user with the best 
information and experience. This is where user experience research methods help to guide the 
digital project and is a necessary step in the process to provide a human connection to the 
information. If we include an observation of any normalizing of deviant behavior as well in the 
user experience process, then it can only help to improve that trust in information and meaning 
making provided to the user. 
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In The Second Self, Turkle (2005) talks about how children struggle with the idea of 
whether the machine is alive, as the machine will respond in a way that replicates life. This also 
becomes difficult for adults but at a different level. Turkle describes the experiment of Eliza in 
which adults thought they were communicating with a real person, a therapist, but they were 
really speaking with a machine. And in thinking of this we must be careful in the way that 
information is presented in our technologies. Is it clear that the person had a hand in this 
dissemination of information or that the information is filtered through a machine without 
context or meaning? How do we provide a good user experience within this situation? How do 
we make aware and provide confidence to the user that the way that the system is working, that 
it’s providing them with valid and usable information? For example, right now I’m working on 
the implementation of a new public library cataloging software system. When observing searches 
in this new software using the same data as the old system, I’ve noticed substantial differences in 
pulling up expected resources or materials as in comparison to the old system. The new system is 
not providing the same search results of the existing materials. Does that mean the cataloging is 
incorrect in the new database? Is the search engine faulty? To the user they may think that the 
organization does not have the materials they are looking for because they aren’t retrieved in the 
context of the user’s search term. But in fact, the materials do exist in the system; it’s just poor 
information processing. The user trusts that the organization is providing them with accurate 
information processed by humans through the machine. But because the developers are relying 
on the software to do the job, the indexing and information provided by the computer system is 
not accurate. The system still requires human intervention to apply context to the information so 
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that it’s filtered in a meaningful way for user searches – what the user expects when they apply 
terminology or meaning to the material they are looking for.  
In another perspective, visuals may help with creating meaning from the data presented. 
Ferster (2012) explains that interactive visualization is the process of communicating the 
information an individual seeks out by displaying it in a visual way that allows the user to 
engage with the information through interaction. He states that “[a] good visualization can tell a 
rich and profound story using primary source data to answer meaningful questions about a topic" 
(Ferster, 2012, p. 5). Presenting information in this way allows for the user to make meaning 
from the raw data, especially when there’s a lot of data returned in an inquiry. Additionally, 
visualization helps users see the information in different ways that allow for discovery of new 
relationships in the data that may have not been revealed to the user upon initial review in raw 
form. Ferster (2012) notes that this is because of how the brain works, it combines the “human 
visual system” with information processing to create associations in the content. This is 
supported by Cognitive Load Theory which determines how a user can grasp and understand 
information using the processes allotted to them. It’s these processes that must be considered 
when designing interfaces due to the limitations in long- and short-term memory. Thus, this is 
how users “are able to understand concepts, see patterns in data, and extract relationships 
between elements” (Ferster, 2012, p. 29). Ferster (2012) says that in a way the user learns better 
“from words and pictures than from just words alone" (p. 30). Users will use their internal 
processes to produce better methods of associating data through things like mapping, mental 
models, and chunking of information. And I think this chunking of information is important in 
development and design work in the way the platform is organized. With the human intervention 
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of the coded system, organizing how the raw data is displayed visually can help provide 
additional contextual meaning. 
2.4 How does this thing work? 
Part of the problems we may be encountering is our loss of understanding of how things 
work. In Life on the Screen, Turkle (1995) discusses the history of the machine. She looks at how 
initially those who worked with machines understood the mechanics, they worked with the guts 
but then computers changed making it easier for anyone to use. Users no longer asked how the 
machine worked or how it processed information but rather the user was more accepting of what 
was presented through the computer processes. In the search scenario I described above, it could 
be a problem with Solr indexing, which out of the box is not perfect but requires tweaking by the 
person working with the software to provide proper meaning to all users once the information is 
processed. Human intervention is required as part of the information processing to help improve 
the system. 
Kapetlinin and Nardi (2006) look at ways that people engage with digital technology with 
purpose and meaning. They propose that those interactions can be studied to deliver better, more 
efficient, and user-friendly designs. As I mentioned earlier with de Souza’s idea of “agent” and 
the “object,”  Kapetlinin and Nardi (2006) explain that what activity theory does is look broader 
at how technology is involved in “human activities” versus the machine itself. Activity theory 
observes how “consciousness and activity” combine to lead to human growth and development. 
It’s how we apply the elements of consciousness with daily activities which lead to becoming 
who we are. Kapetlinin and Nardi (2006) provide the example of a child learning math, activity 
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theory focuses on the people who are involved with the child’s learning or who have interacted 
with the child in the process (teachers, other children, etc.) and the objects they engage with 
(fingers, blocks, other materials to use for counting, etc.). This activity leads to the child’s 
development in math. Kapetlinin and Nardi’s (2006) intention is to shift from studying the 
individual or object on their own, but rather analyze the activity itself to gather a full 
understanding of both the individual and object interaction. This is an important factor in 
considering observations of normalized deviant behavior, in that the focus is on the activity or 
development work but not the individual or machine itself. 
With the introduction of software and coding as mentioned previously it not only has 
increased the speed and volume of information processed but added a couple of new levels: (1) 
mental processes have been delegated to computational systems; (2) networked systems allow 
for constantly changing methods of communication between humans and non-humans; and (3) 
there are now new ways to quantify certain areas of society and add metrics on everyday life 
through embedding barely visible technology into our activities (Berry, 2011, p. 2). Berry (2011) 
notes that as a result of this we tend to rely less on raw data and depend on the processed 
information from computers to simplify the results. What Berry (2011) would like is to make 
technology more visible so that as a society we pay attention to what it is, that we see where it 
comes from, and we observe what it’s doing. For example, when you think of searching, it 
becomes a bit of a mystery and hard to define when we as individuals do not understand “how 
computation is tying data, news, practices and search results together through computer code” 
(Berry, 2011, p. 7). Though on the other hand Berry points out that “computer code enables new 
communicative processes,” therefore increasing collaboration, so that it’s not just the 
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information coming together in one source but how we formulate new ideas together (Berry, 
2011, p. 21). One thing we need to keep aware of is the “potential for inequality created when 
new technologies are introduced into society” (Berry, 2011, p. 23). As I’ve discussed above with 
the ideas from Baudrillard, Benjamin, and de Souza, it’s not just a problem of access to 
technology but the way the information is passed through a digitized process. Part of this can be 
due to “bad code” which can be a result of acts of normalizing deviant behavior. Berry (2011) 
identifies “bad code” as occurring from the following: (1) those who do not have the skills to 
perform the task; (2) those who don’t have the time to code properly; or (3) those who write poor 
documentation of the code. This leads to losses for the business, poor user experience, time 
wasted on troubleshooting problems, and other more serious accidents resulting from the “bad 
code” (Berry, 2011, p. 31). Berry notes that what’s interesting about code is that it can “act as 
both an actor performing actions upon data, and as a vessel, holding data within its boundaries” 
(Berry, 2011, pg 33). He explains that if a programming language is developed successfully, it 
will create a community with shared technologies, tools, libraries, etc. Through distributed and 
shared knowledge/practices (which I will later mention with Gee), the source code will travel 
through several hands during its active lifecycle in which “programming can be an extremely 
social activity with shared norms as to how the code should be laid out, what are the acceptable 
and unacceptable ways of writing a program” (Berry, 2011, p. 45). Though on the other end, 
Berry suggests that as users we are losing unique engrained skillsets because we depend so much 
on “search engines, social media, and mobile technologies” (Berry, 2011, p. 120). His concern is 
that though “we have always used devices, mechanical or otherwise, to manage our existence” 
that in our digital environments “we increasingly find symbolically sophisticated actors that are 
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non-human” (Berry, 2011, p. 125). That these actions by computational systems are reading from 
us and able to “intervene in our everyday lives” (Berry, 2011, p. 125). Here he provides the 
example of a workshop tool, the hammer, in that while a person may use it for a specified 
function once the tool is put away it doesn’t require further attention from the user. But with our 
new digital environments and devices, “withdrawal is partial, as it requires constant attention to 
keep it functioning and ‘right’ for the task it is to assist with, that is, a computational device 
remains in a state of conspicuousness” (Berry, 2011, p. 135). Berry (2011) points to the example 
of the eBook reader in which the device itself becomes a distraction from the reading action, 
versus a physical book. Other scholars such as Bolter and Birkerts mention this a well, which I 
will discuss in the next section regarding symbols. Berry says that “the change represents a move 
from a notion of information retrieval, where a user would attend to a particular machine to 
extract data as and when it was required, to an ecology of data streams that forms an intensive 
information-rich computational environment” (Berry, 2011, p. 143). His concern is that we are 
blurring the lines of “knowing-how” and “knowing-that” by depending so much on these data 
streams. 
2.5 Information and Distracting Symbols 
In the 1890s, Saussure defined a sign as including both parts “signifier” and “signified” 
(Chandler, 2017, p. 14). The sign creates meaning by the connection of the signifier (the sound 
of the image) and the signified (the concept or idea of that image). In user experience design, 
Norman regularly refers to the term of signifier as “a sign for appropriate behavior” (Norman, 
2010, p. 227). Norman explains that “[a] ‘signifier’ is some sort of indicator, some signal in the 
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physical or social world that can be interpreted meaningfully…Designers use deliberately placed 
signifiers to aid appropriate usage” (Norman, 2010, p. 89).  It’s a method for communication 
particularly in design and cross cultures, in that the signifier indicates the action. Norman (2010) 
uses the example of the door handle. If the there’s a handle to grasp then the door is pulled, but if 
there’s a flat plate then the door is pushed. 
Around the same time as Saussure, in the 1860s Pierce was also working on a similar 
definition of semiotics which uses a “triadic (three-part) model”: “representamen” (how the sign 
is represented), “object” (the referent or what the sign represents), and “interpretant” (what is 
produced by the sign) (Chandler, 2017, p. 29). What’s interesting about this Pierce model is a 
variation of this system of signs and symbols can be seen through the model used in information 
architecture for design and development. In information architecture, meaning is based on the 
interconnection of context, content, and users (Rosenfeld, et al., 2015, p. 32). In this use case, the 
context relates to representamen, content to object, and the user as interpretant. All three work 
together to produce the sign or meaning of the information displayed in an interface for the user 
to interpret.  
In the 1960s, Jakobson developed his own model which consisted of “symbolic” (an 
agreed upon language or learned language), “iconic” (the imitation or understood resemblance of 
a thing), and “indexical” (a physical connection or natural signs) (Chandler, 2017, p. 41). 
Jakobson comments that these all must work together because to understand the message you not 
only need to know what the symbol or “code” is but also the context to create meaning 
(Chandler, 2017, p. 233). Codes can be “interpretive” (visual), “social” (verbal or body, for 
example facial expressions), or “representational” (math, poetry, art, photography) (Chandler, 
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2017, p. 186). Symbols provide a way for us to memorize signs or interpreted messages. 
Chandler (2017) notes that “[s]ymbolic signs are usually understood to be intended to 
communicate something. Their intended meanings are not intuitively obvious: understanding 
symbolic signs depends wholly on our familiarity with the relevant conventions (without which 
they may fail to signify or be misinterpreted)” (p. 46). Symbols are not defined as a specific 
thing but more so a broad idea or concept. To explain this, Chandler (2017) provides the example 
of the “no dogs allowed” sign in which the message is more effective with a general symbolic 
image of a dog versus a specific picture of one type of dog (p. 47). This way the interpreter is not 
confused by the message because it provides the concept of the dog versus the interpreter 
matching their dog to an exact image of a dog. 
Returning to thoughts by de Souza (2005), he notes that for users to learn the software 
then appropriate semiotic theory must be in place to provide meaning. He explains that “[t]he 
greater a designer’s semiotic awareness, the greater his chances to build successful computer 
applications to support learning. A useful semiotic generalization is that if one such application’s 
interface does not include signs of the targeted signification system or does not include an 
interpreter for valid sign combinations in this system, the learners won’t be exposed to the 
ultimate target of learning” (de Souza, 2005, p. 56). Which means the dependency is on the 
designer and developer to create meaningful communication out of the digital interface. If this 
information is not interpreted through familiar symbolic signs, then the user will not interact with 
the interface appropriately and will end up in error or confusion. This therefore impacts how the 
information is viewed by the user or how the user makes meaning of the information. 
35 
 
Texts and Technology theory speaks to the importance of signs and symbols, and how 
signals impact us in information. For example, like Berry, Birkerts (1994) discusses the impact 
of technology on our interpretation of text. He explains that the new digital devices and 
environments used to display information or for editing information provides too many symbols 
to distract the user. Birkerts (1994) explains that every piece of the machine or display is 
presenting the user various symbols reducing the focus on the information. In regards to eBook 
readers, he says that “reading is fundamentally an act of translation” and that by reading print we 
are engaging in a private act but as we move into the electronic format we are now engaging in a 
collective act (Birkerts, 1994, p. 122). My interpretation is that Birkerts (1994) is concerned 
about how we’re applying meaning and understanding of the information we are presented with 
inside the electronic device. We may be distracted or influenced by the many technological 
symbols in the interface that help to guide us through the interactivity versus focusing just on the 
information itself. Thinking in context of modern interfaces based on this idea we should aim for 
a simplified or minimalistic design that does not distract the user from the information presented.  
Bolter (2001) notes that “programming itself might be defined as the art of building 
symbolic structures in the space that the computer provides” (p. 31). So this means that the 
computer applies an additional layer of symbolism to the information for the human user to 
interpret. Bolter (2001) is also concerned that there may be too much information stored in the 
machine or digital display for the human user to interpret. Continuing with Birkerts’ example of 
the eBook reader, Bolter (2001) also notes the additional layers of symbolism applied to the 
digital environment by explaining that  “in reading a printed book, we are offered only one view, 
one page at a time, the GUI is a hypermediated world in which multiple windows offer 
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heterogeneous views at the same time” (p. 68). What’s interesting about the symbolism of design 
in a library interface is while we are trying to move forward with more modern interactions 
(what younger users are used to with Amazon/Google search) we also have to keep in mind that 
we are connecting back to a physical space. As Bolter (2001) points out “[t]he call numbers in 
fact constitute a system of addresses, a mapping of the conceptual library onto the building, 
which is itself a physical hierarchy of floors, stacks, and shelves” (p. 92). And in translating this 
digitally, this connection must be symbolized into the interface to provide the user with the 
information and meaning when working in the physical space. Currently, as mentioned, I’m 
working on the implementation of a new cataloging system and interface, and in such the 
designers and developers have chosen to hide this symbolism that connects the user to the 
physical – the call numbers are not readily available in the search results as they are now in the 
current cataloging system. This could pose an issue in the case that someone is walking around 
the building with a mobile device and wants quick access to the physical location of the materials 
presented in the search results. 
Lanham (2006) identifies the “signal” as a “text, image, or sound” (p. 158). He defines 
four spectrums of engagement with a signal, but I will focus on only two of them as I believe 
they closely relate well with this discussion. The “perceiver spectrum” is how you observe the 
thing you are viewing, for example someone like myself who has spent a long time working with 
web applications may look at new interfaces analyzing its functionality and technique while an 
average user may observe it for the content or visuals it offers (Lanham, 2006, pp. 162-164). He 
also makes an interesting observation about how specific roles in a field may struggle with 
analyzing a unique problem. Lanham (2006) explains that “[d]esigners of multimedia texts, Web 
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sites, for example, or educational texts that involve a real mixture of media, find that their first 
problem is getting the design team to see the problem in the same way. What is clear to one 
sense is opaque to another; what seems substance to one seems style to the other" (p. 164). The 
“motive spectrum” may be important to consider when looking at the success of design and 
development and the acknowledgement of the normalization of deviance. In this spectrum there 
is game on one end, purpose in the middle, and play on the other side (Lanham, 2006, pp. 167-
174). Ideally in a work environment the objective is to land in the middle, where ambition and 
innovation combine. This is where productivity occurs and where those employees feel most 
fulfilled in the job they are doing. By accomplishing this, in a way, we could avoid slips and 
errors, as well as normalization of deviance in practice. 
2.6 Design & Development 
Techné is a large part of design and development work. Texts and Technology theorist 
Delagrange (2011) defines this as the combination of theory and practice which leads to making. 
“[T]heory is knowledge in the head” focused on “truth” and “practice is knowledge in the hand, 
concerned with taking action, with doing something in the world” (Delagrange, 2011, p. 34). 
Wunderkammer can be found in the practice of techné in that it “uses the arrangement and re-
arrangement of objects to create new knowledge” (Delagrange, 2011, p. 107). In design and 
development practices this could be a collection of databases or websites which provide 
interactive methods that designers and developers can pull from to make something new, such as 
my previous example of copying snippets of code from one source to apply in another 
application. Delagrange (2011) notes that the “Wunderkammer are objects-to-think-with that 
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construct an uncanny bridge—a material link—between the mental and physical; they engender 
wonder, a productive aporia between not-knowing and knowing” (p. 122). It is a space that 
allows for experimentation, which I think we need to make more time for in design and 
development work versus just focusing on the task at hand. This would help dissolve any 
normalizing of deviant behavior as it opens the door for exploration and taking risks with new 
ideas to improve the user experience. While also allowing for the time to test ideas and verify 
them. 
Like Berry, Gee (2004) discusses the value of distributed knowledge and knowing how to 
leverage the right tool. Distributed knowledge is important for a workplace to communicate ideas 
with one another and to know when to reach out to a subject matter expert. Gee (2004) finds that 
in learning any skill it’s like playing a game. In order to succeed in your chosen field, you must 
learn the rules and gain the skills to play the game. Gee (2004) defines a “semiotic domain” as a 
collective communication and language that brings a group of people together, in which they use 
those tools and language to “communicate distinctive types of meanings” (Gee, 2004, p. 19). 
Returning to the idea of processed information and human intervention, these skillsets we have 
in our semiotic domain allow us to intervene in the computer process to apply meaning to the 
codification of data. And in the area of normalizing deviant behavior, Gee (2004) makes a great 
point that in these groups “one can recognize what is and what is not an acceptable or typical 
social practice and identity” (Gee, 2004, pp. 28-29). Which keeps design and development tasks 
in check in those cases. Through the semiotic domain, Gee is describing what it means to be an 
expert. If you understand the language of the domain you can make recommendations and 
assumptions about other related topics to that field. Being a leader and having a voice could lead 
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to the reduction of normalization of deviant behavior. Gee (2004) also notes that as humans, to 
really learn something its best done through practice. Once those skills become automatic, we 
become masters in that task or field. At that point we can then move on to new challenges where 
we apply old skills to new problems to develop new skills. Which this goes back to something I 
mentioned earlier in that, part of normalized deviant behavior could be through automized 
processes when we should be exploring new challenges that lead to better user experiences. In 
the workplace, Gee (2004) notes that if we want to understand how successful the employees are 
“we should ask all of the following (and not just the first): What is in their heads? How well can 
they leverage knowledge in other people and in various tools and technologies (including their 
environments)? How are they positioned within a network that connects them in rich ways to 
other people and various tools and technologies?” (p. 202). The key is building this knowledge 
based “network” within the organization to help in the success of developing meaningful digital 
products for the user. 
Grabill’s (2007) research focuses on infrastructure and how the community or workplace 
work together. Grabill (2007) is concerned with making sure the public can understand how they 
can use the information provided to them in the digital platform to turn it into meaningful 
knowledge. Is the public able to create productive projects from this computer processed 
information? Do they have the tools they need to understand the information in order to make 
new meaning? Like Headrick, Grabill (2007) comments on the fact that information and 
knowledge are not the same thing, but rather a path that moves from data (“discreate and 
bounded”) to information (“shaped and networked”) and then becomes knowledge 
(meaning/value). His interests are in infrastructure design from mapping information, like Potts’ 
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work in experience design which I will delve into later. Infrastructures are given meaning by the 
involvement of the community mapping information. Infrastructure is more powerful than 
information, it is the network of communities that move things forward and make something of 
the information. It’s about studying the infrastructures to understand the people. Interfaces are 
hard to work with, making it difficult for the community to pull the data they need. 
Thinking about meaning in the infrastructure, Drucker and McVarish (2013) comment on 
the history of graphic design in that "digital technology brought conceptual changes,” the 
introduction of “electronic media” made clear the difference between “analog documents” and 
“digital files” in that while the analog was physically produced materials, the digital was “data, 
processed and stored as binary code" (Drucker & McVarish, 2013, pgs. 311-312). This shift from 
analog to digital also changed the role, tasks, and knowledge required of designers. Drucker and 
McVarish (2013) note that in the mid-1980s the easy access to professional design tools made it 
so that anyone could create graphical art, it was no longer limited to the skillsets of designers but 
any staff member could make the work needed. But the role for the designer changed as the tools 
introduced interactivity which required “attention to user scenarios and behaviors" (Drucker & 
McVarish, 2013, p. 317). This also meant that “[s]tyle sheets made all graphic designers into 
information designers" (Drucker & McVarish, 2013, p. 321). Similar to Turkle’s discussion on 
the transformation of technology and user access, Drucker and McVarish (2013) note this same 
development in that the interface had to produce something similar to what users were used to in 
everyday objects (like the file folder and trash can). But building this language and design into 
the interface, it required programmers to write complex code to hide the function behind the 
symbolic display. Both Turkle and Berry note similar actions in Drucker and McVarish’s (2013) 
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discussion on the topic that "[u]sers did not need to see or know the code. But these simulations 
also had unintended effects, naturalizing certain presentations and uses of information and 
marginalizing others" (p. 322). This returns to my earlier discussion on the concern of how data 
is processed in the computer and presented to the user. The designers were "called on to give 
visual form to complex problems that involved massive databases and interactive systems” 
(Drucker & McVarish, 2013, p. 323). As Drucker and McVarish (2013) note:  
“This meant grappling anew with understanding that design was not just delivering 
information--it was information. Graphic designers had always been aware that display 
was part of content, but new media demanded new critical terms to account for the ways 
in which information design shaped knowledge. Relations among elements and narratives 
of use were not inherently visible on the screen. They had to be understood behaviorally 
and translated into graphic form" (p. 323).  
Like Ferster’s ideas on interactive visualization, the information by designers has to be 
transformed into visual language to apply meaning to the raw data.  
Holtzblatt and Beyer (2016) explain that good design comes from designers and 
developers building digital projects by following standard practices which produce little to no 
“learning delta,” meaning users can adapt quickly to the digital device or environment (p. 366). 
Holtzblatt and Beyer (2016) focus on what they term as “interaction patterns” which defines the 
layout, content and use, interactivity in the environment, and general navigation through the 
platform without too much focus on the look and feel (p. 368). This helps the designers and 
developers focus on the intention of the product and to produce a positive user experience. They 
note that a "well-designed set of Interaction Patterns helps the user get the function and 
information they want directly, without hassle, and with little learning or confusion" (Holtzblatt 
& Beyer, 2016, p. 369). The goal of this process is to fully analyze the intended plan of the 
digital product design to produce a product for the user that will "encourage easy scanning and 
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Direct-into-Action use” (Holtzblatt & Beyer, 2016, p. 376). Holtzblatt and Beyer (2016) note 
that building proper context into a digital product can be dependent on the “state of the 
technology,” what’s considered “modern design” at the time, familiar patterns, and the 
understanding of what user’s expect of the platform. They explain that it’s important that when 
doing research on the design and development of a digital product, to explore other domains. 
That "[l]ooking in your own domain will show you what your competitors are doing and what 
your users may expect, but if that's all you do, you'll just be playing catch-up. You won't see new 
possibilities that way. Look also at similar activity structure outside your own domain and see 
what you can adapt" (Holtzblatt & Beyer, 2016, p. 380). By normalizing one activity and not 
moving forward, we are missing other opportunities to improve methods. They suggest looking 
at what’s popular at the time even it’s far from the type of design and development you’re 
working on because you could discover new ways to build in interactive elements into the digital 
product that provide meaning to the information.  
Norman (2013) defines “good design” as having the elements of “discoverability” and 
“understanding,” where discoverability is defined as figuring out what actions to take on an 
interface and understanding relates to the meaning and purpose of the product (p. 3). Norman 
(2013) notes that no matter the device, the interactive elements should be made clear and 
demonstrate what type of actions they perform and how they are performed. Technology may be 
complex “but complexity by itself is neither good nor bad: it is confusion that is bad” (Norman, 
2010, p. 4). If the digital product is more complex then it will require an instructions manual, 
though Norman (2013) does not think this should be necessary for simple devices and that 
sometimes they have more interactive elements than are necessary. What’s interesting about 
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complexity is that we need it because if something is “too simple” we become “bored” and if it’s 
“too complex” then “we are confused” (Norman, 2010, p. 13). You can also determine the level 
of complexity by measuring “the amount of time required to learn the item" (Norman, 2010, p. 
20). Going back to my early discussion, sometimes this complexity is due to the sheer amount of 
information we are presented with in our digital interfaces and the process of scanning through 
all this information for what we need. Norman (2013) focuses on two aspects of design, 
interaction and experience. Interaction pulls from “principles of psychology, design, art, and 
emotion to ensure a positive, enjoyable experience” and experience zones in on the “quality and 
enjoyment of the total experience” of the digital interface or environment (Norman, 2013, p. 5). 
If designers and developers do a good job then they provide an enjoyable experience, but if done 
poorly the product becomes “unusable” (Norman, 2013, p. 5). I think Norman makes a striking 
comment in that “[i]t is the duty of machines and those who design them to understand people,” 
and that it is not the user’s responsibility “to understand the arbitrary, meaningless dictates of 
machines” (Norman, 2013, p. 6). Some of the issues Norman (2013) notes with being successful 
with designing these interactions could come from “limitations of today’s technology,” “self-
imposed restrictions by the designers,” and primarily the “lack of understanding of the design 
principles necessary for effective human-machine interaction” (p. 6). A couple of examples of 
this I’ve experienced in the new cataloging software I’ve been working on include the placement 
of PIN reset and contextual information in book carousels. The user’s PIN reset is hidden in the 
interface under the category of reading history settings (reading history is basically the library 
material checkout history for the user). The vendor explanation involved an issue with patchwork 
code that would interrupt current development of the software. While this may be a quick 
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solution, it’s not a usable one for the user and prevents proper use of the system. The developers 
have also built book carousels which lack contextual information such as title and author, in this 
case breaking from the standard users are used to on other popular sites such as Barnes & Noble. 
Thus, this disassociates from the mental model and pattern users are familiar with. By 
eliminating this valuable contextual information, it could contribute to accessibility issues and 
confidence in the system that the user can find what they need. All in all, we should “accept 
human behavior the way it is, not the way we would wish it to be” (Norman, 2013, p. 6). Users 
are going to sometimes make errors or not understand the connections the machine processes and 
we have to be prepared for that in designing and developing digital products. To resolve this, 
communication is key. For discoverability to be successful, Norman (2013) says that it depends 
on “affordances,” “signifiers,” “mappings,” “feedback,” and a “conceptual model of the system” 
(Norman, 2013, p. 10). Affordance is very similar to Kapetlinin and Nardi’s discussion on 
activity theory, in that it is the action or “relationship” that is occurring between “properties of an 
object” and the ability of the user to “determine just how the object could possibly be used” 
(Norman, 2013, p. 11). If the message of the affordance is not easy to interpret by the user, then a 
signal must be applied, or what Norman (2013) calls the “signifier.” It’s the role of the designer 
or developer to provide these indicators of how a user should use the product versus presenting 
them with the machine and raw information. This requires the human intervention I discussed 
earlier in the full life cycle of the digital project. Users need a meaningful roadmap to navigate 
through the information presented to them on the screen. Really planning and thinking about the 
signifiers is an important part of the design and development process. Empathy is required to 
make this work, as Norman (2010) notes “[d]esigners must place themselves in the position of 
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those who use their designs, and then provide the information required for proper usage, but 
without destroying the aesthetic beauty or the functions, or increasing the cost” (Norman, 2010, 
p. 95). Norman (2013) also noted that “mapping” is needed for success, in that the interface has 
to be grouped or organized in a relational, meaningful way to make it easy for the user to figure 
out how to use digital interface or environment. And this goes back to not solely depending on 
the system to make meaning but using the patterns users are familiar with to make that human 
connection and understanding of what interactive elements do. Norman (2013) notes that 
“[c]ontrols should be close to the item being controlled” (p. 22). Feedback is also very important 
in the success of meaning making of the product with the user. The feedback tells the user 
whether “the system is working on your request” (Norman, 2013, p. 23). Feedback guides the 
user in the right direction by indicating what is necessary for the input in the digital interface or 
environment, or if the input was incorrect. There shouldn’t be any sort of delay in the feedback 
because the user will abandon the interaction and move on to something else. Feedback should 
provide meaningful information otherwise the user will become frustrated with the interface. If 
there are too many feedback alerts then the user may “ignore all of them, or wherever possible, 
disable all of them, which means that critical and important ones are apt to be missed” (Norman, 
2013, p. 24). One reason that “poor design of feedback” can happen is because of “reducing 
costs” (Norman, 2013, p. 24).  This could be a factor of normalizing deviant behavior – less time 
and resources to develop the project means reduced effort in feedback response planning for the 
user experience. The “conceptual model” is the “underlying belief structure held by a person 
about how something works” (Norman, 2010, p. 34). These models are like the ones discussed 
by Drucker and McVarish, they can bring the analog connections users are accustomed to into 
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the digital environment such as the file folder and trash can icons. These conceptual models are 
based off the mental models that users build in their mind to understand how things work in the 
world around them. Norman (2010) says that  
“[c]onceptual models are extremely important tools for organizing and understand 
otherwise complex things. They enable us to understand things, learn how they work, and 
figure out what to do when failure occurs…We humans are always seeking explanations, 
always seeking to understand what is happening. These explanations come from our 
conceptual models, sometimes newly created while we are trying to understand our 
experiences…What makes something simple or complex? It's not the number of dials or 
controls or how many features it has: It is whether the person using the device has a good 
conceptual model of how it operates” (Norman, 2010, pp. 37-40).  
Returning to de Souza’s discussion of digital product as a one-way communication, which 
Norman (2013) calls the “system image,” the user can’t ask the developer or designer how 
something should work so they depend on these conceptual models to guide them through the 
interaction.  
2.7 Discussion in UX 
In digital environments when user errors occur, they can be due to slips (which are 
unconscious actions) or mistakes (which are conscious actions). A slip happens “when a user 
wants to do one action but unintentionally takes another (usually similar) action” (Flaherty, 
2018, para. 5). Slips usually happen when either the user is not fully paying attention to the tasks 
they are performing or when two options in the selection process look very similar or are too 
close together. Flaherty (2018) explains that the reason for slips to occur in a designed or 
developed system could be from the following: “miscues” (when the interface gives the user the 
wrong signal for interaction), “poorly differentiated options” (the action choices are too similar 
either in text name or styling design), “problematic presentation or interaction design” (for 
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example the design has two click or touch points too close together), and “lack of confirmation 
for destructive actions” (when feedback is not given to the user for consequential actions) (para. 
7). These problems can result from the designer or developer not following traditional interaction 
methods users are familiar with (or mental models), too many options with similar textual 
language or terminology are built in, and/or there isn’t sufficient feedback when the user has to 
make a significant interaction decision.  
Laubheimer (2015a) recommends the following solutions for slips: “helpful constraints,” 
“offer suggestions,” “choose good defaults,” and “use forgiving formatting” (paras. 7-16). For 
example, make sure to define the type of inputs a user can select by limiting the choices rather 
than providing too many; make thinking through the submission entry simple by providing 
suggestions in text fields – for example Amazon and Google use this feature in their search 
boxes; and finally do some behind the scenes work for data entry – such as with phone numbers 
– versus forcing a user into using specific formatting. In addition to slips in digital environments, 
there’s also the possibility for mistakes. Laubheimer (2015a) explains that “[m]istakes are made 
when users have goals that are inappropriate for the current problem or task; even if they take the 
right steps to complete their goals, the steps will result in an error…Mistakes are conscious 
errors, and often (though not exclusively) arise when a user has incomplete or incorrect 
information about the task, and develops a mental model that doesn’t match how the interface 
actually works” (para. 3). For example, users identify an icon or signal as a certain action, and 
they perform the task they need to do for that specific action but it is not the right action because 
the message transacted through that icon was identified incorrectly in the user’s mental model. 
Laubheimer (2015b) explains that the difference between mistakes and slips stem from the two 
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Gulfs as identified by Donald Norman, which bridges the gap in the interaction process. If there 
is not enough information to bridge the two Gulfs then mistakes happen (versus slips). 
Laubheimer (2015b) says that Norman “refers to this process as bridging the Gulf of Execution 
(‘How do I work with this tool to accomplish my goal?’) and the Gulf of Evaluation (‘Did this 
work how I wanted it to?’)” (para. 3). Additional recommendations that help to prevent both 
mistakes and slips include: “remove memory burdens,” “confirm before destructive actions,” 
“support undo,” and “warn before errors are made” (Laubheimer, 2015, paras. 12-19).  
Additionally, sometimes while the project may have good intentions by conducting 
research, the data is unfortunately manipulated in favor of what’s needed for the project. Young 
(2020) explains that sometimes what can happen when organizations conduct research for their 
products it can be turned into “research theater.” This means that organizations, though moving 
in the right direction of collecting data for their projects, will then use the data in a way that 
explains the situation favorably to what they want it to. What these organizations are missing out 
on is looking for other perspectives of how a user may engage with their services or product. 
Young (2020) notes that “research is creating knowledge not big data or causation” (slide 14). 
The issue is that organizations, though they are collecting the data and information about how 
their products or services or used, they are not asking why. They are looking at the group or the 
whole, not the individual. Young (2020) explains that there are two spaces to look at, the 
“problem space” and “solution space.” The “problem space” looks at the “purpose” of an 
individual in their actions and engagement, while the “solution space” refers to the “pain points” 
they encounter with the software. Typically, in software and product research we focus too much 
on the “solution space” and not as much on the “problem space” so “we miss perspectives,” “we 
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forget to understand,” and “we miss opportunities” (slide 26). Her suggestion is to start focusing 
on the “perspective” and “purpose” in the research of a product or software – “what a person 
wants to accomplish or achieve in the problem space” and “not about behavior in relation to the 
services your organization provides (the solution space)” (slide 32). This of course relates to 
empathy, to really listen and support the user. In the workplace this can help address conflicts 
between co-workers, especially in the area of UX/design and development. And it can be about 
listening to one another’s perspectives and feelings on a project to reduce conflict. This could 
also help alleviate temptations towards normalization of deviant behavior.  
Potts (2014) notes that though “user” and “participant” may sound the same, they are in 
fact very different in understanding how people use technology (Potts, 2014, p. 8). She terms 
“users” as in “discussing the use of a system’s technology (e.g., single-task systems such as word 
processing and spreadsheets)” and “participant” as “participatory and community-oriented users 
who leverage their activities as points of mediation (e.g., writing articles in Wikipedia and 
posting to Twitter while using hashtags)” (p. 8). Though it’s “easy” to call individuals “users,” it 
devalues the importance of observing the participation involved in a digital system (Potts, 2014, 
p. 8). Potts (2014) calls on designers, developers, and researchers to “become the users of and 
participants in these systems” (p. 20). By being directly involved in the interactions, these 
professionals can then really understand what “the connections between user and technology are 
and how such connections are made” (Potts, 2014, p. 20). With the advancement in technology 
“participants” are working on various digital platforms and connecting to numerous digital 
environments all at once. Potts (2014) idea is that we shouldn’t be just designing for the way 
things work on one system but looking at how the user moves through multiple systems. We 
50 
 
should be looking at the “entire ecosystem of technologies and people to understand the context 
of use and to support such use” (Potts, 2014, p. 21). This is similar to the process in my research, 
which not only collected feedback from actual users but staff as well. It’s important that those 
demonstrating the system to users can also understand and provide feedback on the system from 
their own experiences. Taking it a step further, the design and development team should also be 
required to be heavy users of the digital product to fully experience what the user sees. Potts 
(2014) comments that “we must spend more time participating before developing new structures 
or modifying existing ones” (Potts, 2014, p. 21). While her text focuses on disaster response 
situations, she notes that “everyday practices are also filled with information-gathering 
tasks…To locate these answers, people need systems that can help them coordinate 
information…We no longer have passive users (if we ever did). We must start building spaces 
that can engage participants; we must now evolve our methods for exploring experiences and 
building for flexibility in social web systems and policies” (Potts, 2014, pp. 21-22). Her concern 
is that information is siloed into individual digital platforms, but we should be thinking about 
how to design and develop digital environments that move across platforms and connect with 
one another. I think this is part of the idea that human intervention is needed throughout the 
lifecycle of a digital project because while the code can produce the information to the user it 
requires the meaning making of the person writing the code and building the design to make 
these connections. To accomplish this “the entire product team must be aware of the major 
people, organizations, technologies, events, and so forth in a system before any development 
work begins” (Potts, 2014, p. 31). So, a perfect example of this is in my work is that while we 
have a cataloging system that manages the library materials and what is applied to a user’s 
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account there’s still resources that involve additional platforms. For example, some digital 
resources require the user to go to a separate website to check out audiobooks and eBooks 
disconnecting them from the original platform. We also have a home-grown system outside of 
the catalog which allows the user to request materials for purchase. After explaining and 
providing research and specs of the problem to the designers and developers of the new 
cataloging system, they found a way to incorporate these separate actions into one system. While 
there’s a few hiccups in the current design, the experience for the user uses raw data across 
separate systems into a meaningful single interface platform. 
2.8 Sometimes it’s just a Wicked Problem 
Finally, I would like to conclude with a quick discussion of wicked problems. While 
there are some problems that we can identify solutions for with mistakes and slips, there are 
those that present near impossible solutions. Wicked problems are described as policy problems 
with no definitive solution but rather an option must be picked out of what’s better or worse. 
Therefore, the individual making the decision must go with the choice that’s good enough. There 
are several research topics on wicked problems starting with Rittel and Webber’s (1973) ten 
identifiers. Design and development problems in some cases could be considered wicked 
problems and result in a solution that may not be the best option and lead to normalized deviant 
behavior. These identifiers by Rittel and Webber’s (1973) are very relevant to the work we do. 
That includes the following four items: (1) “solutions to wicked problems are not true-or-false, 
but good-or-bad”; (2) “every solution to a wicked problem is a ‘one-shot operation’; because 
there is no opportunity to learn by trial-and-error, every attempt counts significantly”; (3) “every 
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wicked problem is essentially unique”; and (4) “every wicked problem can be considered to be a 
symptom of another problem” (pp. 161-166). 
In 2007, Weber and Horn wrote an additional piece on wicked problems in which Horn 
refers to them as “social messes” (p. 6). Horn provides his own list of identifiers as well as 
highlights the importance of visual language which may assist in describing “an aspect of the 
problem, system, or relevant facts” (p. 9). From his identifiers, I would say the statement that 
“data are often uncertain or missing” (p. 7) has some relevancy when discussing issues related to 
the normalizing of deviant behavior in design and development work as this could be part of the 
reason for missed or weak signals presented in a project.  
Lastly, there are super wicked problems as presented by Levin et al. (2012). This research 
team includes four more items of concern: (1) “time is running out”; (2) “those who cause the 
problem also seek to provide a solution”; (3) “the central authority needed to address them is 
weak or non-existent”; and (4) “irrational discounting occurs that pushes responses into the 
future” (Levin et al., 2012, p. 124). In this case, the super wicked problem causes a “tragedy” or 
“catastrophic implications,” to which Levin et al. (2012) propose the solution of implementing 
“learning processes” to help prevent the problem. Super wicked problems would in a sense be 
considered the extreme of deviant behavior, but the solution of “learning processes” could have 




CHAPTER 3: RESEARCH METHODOLOGY 
For my research methodology I reviewed and reanalyzed the data collected during a 
previous research study conducted with my employer, the Orange County Library System, a 
public library in Orlando, Florida, USA. The purpose of this reanalysis was to look for missed 
and weak signals from the original research. By conducting a reanalysis, I verify whether the 
initial research covered the best outcome for the usability of the user interface in this project. The 
administration of the organization gave approval to use deidentified quantitative responses from 
the research. The data is collected from a participant pool that includes both patrons and 
employees. Because this separation of data exists, I will be able to assess if both user groups 
were successful in the tasks and their usability concerns addressed. This was not identified in the 
initial study, so by doing the reanalysis it will provide an opportunity to review if usability 
concerns were missed or overlooked. I will first provide the history and methods conducted in 
the original research study before outlining the methodology of my reanalysis work.   
3.1 Background on Research 
I will begin by discussing a bit of the background of the research process typically 
conducted at the organization which relates to some of the concerns addressed in normalization 
of deviance. Most of the projects developed are built on a need basis and usually for the 
employee or only reviewed by the employee versus the general user (patron). For example, I 
previously worked on the Children’s Department website in 2009 in which most of the feedback 
and contribution to the project was through administration interest and employee need. If I were 
to work on this project today, I would encourage collecting feedback from the parents who are 
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looking at the youth themed material and determine if there is youth specific engagement or if 
the focus is primarily for the parents. The initial implementation of user testing and feedback to 
digital projects started in 2014 with the main library website redesign. Designs were proposed 
and tested with the community, this included massive changes to the information architecture of 
the website. Unfortunately, due to time and budgeting much of the work was passed on in favor 
of hiring an outside vendor to do the work. The vendor based their assessments on the content 
that already existed on the website itself or their interpretation of what the user needed based on 
employee feedback. There was no discovery with the community who use the website regularly. 
So, with the catalog redesign the goal was to obtain and use meaningful feedback on a small 
scale to accommodate budgeting and time. This provided firm decisions on what would benefit 
patrons but also appeal to employees who worked with the catalog daily for their tasks and 
projects. 
Versus the original text-based system, a visually designed  web based online catalog at 
the library was implemented in 2003 with a software company called Innovative Interfaces, Inc. 
This interface launched with traditional HTML template pages using a mix of dynamic content 
(from tokens) and static content (editable HTML). Since 2003 minimal work has been done to 
improve the patron experience of the online catalog (Figures 3-1 & 3-2).  Partly this was due to 
the limitations of the templates, which provided flat HTML files with inaccessible server-side 




Figure 3-1: Online Catalog Homepage Screen (2016) 





Figure 3-2: Patron Account Screen (2016) 
Source: Orange County Library System - Orlando, Florida 
https://iii.ocls.info 
 
The templates provided by the software company at the time were not responsive and 
required users to click a separate URL for access to a mobile version. The mobile version 
displayed limited functionality to the patron. For example, this mobile version only provided 
keyword search and would not allow patrons to pay their fines online (a feature available in the 
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desktop version) (Figures 3-3 & 3-4). Also missing from mobile application was the patron’s 
reading history and wish lists. 
 
 
Figure 3-3: Online Catalog Homepage Screen from AirPac - mobile version (2016) 






Figure 3-4: Patron Account Screen: AirPac - mobile version (2016) 
Source: Orange County Library System - Orlando, Florida 
https://iii.ocls.info:91 
 
In 2016 the templates were updated by Innovative allowing clientele like the Orange 
County Library System (Orlando, Florida) more flexibility with the HTML to create responsive 
designs, though the server-side scripted components were still inaccessible. Seeing this as an 
opportunity to improve the experience for all patrons I proposed a user research study to 
understand what would make it easier for patrons to access library materials through the online 
platform. I began by observing what changes had been made to the HTML templates to make a 
59 
 
responsive design possible (mostly this included the reduction of tables for fluid content) and 
developed materials for the user research. 
While most of the pages within the online catalog are dynamically generated, I identified 
the pages which we would have some control over through the new templates. These pages 
included the Home Page / Basic Keyword Search, Advanced Search, Search Results, 
Bibliographic Record, Login, and Patron Account. New layout versions of these pages were 
designed and tested in the user research study. Since a separate link for mobile display was no 
longer needed, new layouts based on a responsive mobile view were tested within the user 
research study.   
The user research collected feedback from both patrons and employee equally using 
usability tests. All participation was voluntary, with the goal to collect as much feedback as 
possible from those willing and available. This was again in attempt to comply with budget and 
time restraints versus outsourcing the work. The user research began with a generalized survey to 
understand the participants’ usage of the current online catalog system. Next, three wireframe 
click-tests were implemented to collect feedback on the designs of the updated interfaces. To 
address my proposed research question – How can we utilize the concepts of normalization of 
deviance to improve the usability of digital projects? What techniques can we implement to 
identify these issues in UX studies? – I conducted a reanalysis of the results looking at the data 






3.2 Original Research Study 
The objective of the original user research study was focused on improving the visual 
design and informative language to improve the user interaction and readability of the online 
catalog. This included using JavaScript in creative ways to create the desired results. The original 
online catalog made it difficult to find a focal point on the page, a perfect example of this is seen 
in the search results page (Figure 3-5). As you can see there are quite a few textual elements and 
numerous links to click on for each record listed, as well as more information than is necessary. 
With the new designs, elements that could not be changed or removed from the original 
architecture were made more user friendly through a minimalistic approach (reducing the amount 
of page elements – buttons, language, boxes, etc.) and planned client-side scripting modification. 
The header and footer were updated to match the main library website to make the interaction 
and flow through the websites seamless. As mentioned, the mobile site provided a stripped-down 
version of the online catalog which excluded access to important features such as advanced 
search and user account information. The new designs tested a responsive layout including all 




Figure 3-5: Online Catalog Search Results Screen (2016) 
Source: Orange County Library System - Orlando, Florida 
https://iii.ocls.info 
 
The user research was conducted over a 10-month time span with other department 
projects occurring simultaneously. The research began with small discussion groups and ended 
with user testing on a staged testing server. The usability tests were communicated with the 
research participants through MailChimp. The visuals in the usability tests were built using 
Balsamiq (for wireframes), Photoshop (for mock-ups), and InVision (for interactive prototypes). 
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The usability tests were conducted with participants online using the software product Optimal 
Workshop. Optimal Workshop includes tools for surveys, wireframe click tests, navigation tree 
testing, and note taking for qualitative research (Figure 3-6). 
 
 
Figure 3-6: User Testing Software – Optimal Workshop 
Source: Optimal Workshop 
https://www.optimalworkshop.com/ 
 
As mentioned, the participants engaged in four feedback methods. The first was a general 
usage survey to collect information about behavior with the online catalog system and the second 
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was a series of three wireframe click tests. For the wireframe click tests, the participants were 
split into two groups to increase the speed of data collection and expand the number of tasks 
asked of the participants per round. Each round of wireframe click tests limited the number of 
tasks to no more than six to prevent exhaustion of the usability test leading to the potential for 
inaccurate responses. One group was tested on account related items (locating where to log in, 
resetting their PIN, and browsing their reading history), while the other on interactions with 
searching for library materials (locating advanced search, clicking on the title link to read more, 
and adding items to their wish list). The benefit of splitting the two groups allowed for new 
assessment of changes in the wireframes. Each group would only see one set of wireframes, 
therefore in the second round of usability testing the participant wouldn’t overlook updates to the 
wireframes based on exposure to the visuals from the first round of usability testing. 
Additionally, this would allow for more feedback as participants in the second round would be 
seeing the wireframes and task questions for the first time. This would allow the second round to 
provide additional information that the first group may have missed. 
3.3 User Research Participants 
To acquire participants for the user research study, patrons and employees were asked to 
sign up through the library website as beta testers. The participants were individuals from the 
community who were able to volunteer feedback. Employees were considered as members of the 
community as they are users of the website to acquire materials for personal use, but additionally 
they regularly use the online catalog in their everyday workflow for other projects and research. 
The participants were asked to complete a web form to begin participation (Figure 3-7). The link 
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for the form was promoted on the homepage of the library website. The requirement to be a beta 
tester included having access to internet and email, being able to devote 30 minutes a week to 
provide feedback, being able to travel to the library for testing if needed and being over the age 
of 18 years old with a library card in good standing. Most employees registered using their 
personal email address, but they were still identified as employees by their library card role 
identification. Though the participants were identified in the two groups of employee and patron, 
this was not focused on during the user research session. In the next chapter I will review the 
individualized data and compare the variation in responses between the employee and patron to 






Figure 3-7: Web form on OCLS website for Beta Tester Sign-up(2016) 
Source: Orange County Library System - Orlando, Florida 
https://www.ocls.info 
 
The webform to sign up as a beta tester required the participant to log in using their 
library card credentials so that the tester could be identified as an adult card holder (18+) in good 
standing with their library account. Additionally, by logging in with their library card I was able 
to identify the user as either a patron or employee. No other account information was accessed 
for the purpose of validation of registration such as barcode, PIN, street address, phone, etc. 
Once the individual successfully passed the library card authentication screen, they were then 
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presented with the MailChimp form requiring name and email address. In order to use this 
research in my dissertation these identifiers were removed, and the responses were anonymized. 
The only data point maintained was the identification of patron or employee for 
recontextualization of the data and the MailChimp questionnaire data. During the original 
research study, the purpose of the email address was used to communicate the usability tests by 
providing directions and links to the survey and click tests. Participants were also asked to 
complete the profile survey, which was not a required task. The profile survey in MailChimp 
asked the participant to select one option from each of the following topics: 
• Age Range (18-25; 26-35; 36-45; 46-55; 56-65; 66-75; 76 or older) 
• Internet Experience (Beginner - I am still learning; Intermediate - I can browse to 
multiple websites, check my email, and comfortably edit my browser settings; 
Advanced - I am able to write code to create web pages) 
• Frequency of Internet Usage on a Mobile Device (Never/I don't own one; Not 
often, less than half of my internet use; Often, about half of my internet use; Very 
often, more than half of my internet use; All the time, 100% of my internet use) 
 
Participants were also given additional identifiers in the data to mark whether they were 
in group A or B for the usability tests. This was done to maintain balance between group size and 
ratio of patron to employee in each group as new participants registered throughout the lifecycle 
of the user research study. There was no obligation for the participants to engage with the survey 
and usability tests. No incentives were provided to participants for their feedback. During the 
lifecycle of the user research study 266 individuals registered but only 122 library card holders 
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took part in the survey and usability tests. As mentioned, there were four engagements, one 
survey and three wireframe click tests. 42 individuals participated in one engagement, 27 
individuals participated in two engagements, 27 individuals participated in three engagements, 
and 26 individuals participated in all four engagements. There was an average of 70 participants 
per each engagement. 
3.4 Survey and Usability Tests 
In preparation for the user research, a discovery session was conducted with employees 
asking for feedback on observations from patrons. These sessions were optional for employees to 
sign up for during a professional development day. There were two sessions (each about 45-50 
minutes), and in an open discussion format. Questions were asked of the group and documented 
on a large easel pad. The questions directed to the groups included the following: 
• What type of device are patrons using in most cases when you assist them? 
• Where do patrons go first in the catalog? 
• What sections/areas of the catalog do patrons spend the most time in? What materials 
are they most often seeking? 
• What features/functions are indispensable? 
• What are the most frequently asked questions from patrons? What are patrons having 
a hard time finding? 
• Other problems/issues 
• General Feedback. 
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In summary, the topics gathered from these employee sessions highlighted the following 
issues: 
• When troubleshooting with patrons over the phone it’s difficult to determine if the 
patron was on the standard catalog website or the separate mobile site (AirPac). The 
employee would have to talk through visual elements to determine the origin. 
• Employees would observe patrons clicking on the wrong areas in the webpage for 
search results. 
• It’s difficult for patrons to determine material format from the web interface (book, 
audiobook, ebook, etc.) 
• There are too many buttons on the screen. 
• Patrons have difficulty finding certain functionality features in their accounts (saved 
lists and holds). 
• The search functionality is not forgiving; spelling is too strict. 
• Labels and terminology were not clear on the site for patrons. 
 
Using this generalized information in conjunction with observations of other nationwide 
catalog systems, I then designed new layouts for the usability tests. These layouts were proposed 
solutions to the observed problems. The biggest change involved the patron account page. The 
confusion and clutter required some work to resolve into a clean format which was presented 
during the user testing.  
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With the materials prepped for the usability tests it was time to begin the research with 
the participants. Each email communication provided the participant with the following 
information: 
• The purpose or objective of the survey or usability test 
• A link to the survey or usability test 
• The length of time it may take to complete the survey or usability test 
• The date when the survey or usability test would close and feedback would no longer 
be accepted 
• A contact email for questions or issues participants may have with regards to the 
survey or usability test 
 
Each usability test included a comment box for any additional thoughts the user may 
want to share. This covered anything that may have been overlooked when designing the 
usability test. Since this is qualitative data it is not included in the results summary chapter, but 
in summary it primarily helped to indicate where there was a problem in the participants’ 
understanding of the usability test questions. Mostly participants took this opportunity to express 
their positive reaction to the new design and the ease of navigating the page. 
The research with participants included an initial survey and three wireframe click tests. 
The survey asked the participants about their general usage of the online catalog. This 
information would help to inform and make alterations to the usability tests. The participant was 
asked the questions included in Appendix B which covers library engagement and search 
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activity. For example, how frequently they visit the library, what type of devices they use, how 
they search, and what materials they are looking for in the catalog. 
The next three engagements with the participants involved usability testing through 
wireframe click tests. With Optimal Workshop, wireframe click tests were presented to the 
participant online with a mocked-up version of a web page design. The participant was asked to 
perform a task by clicking with their mouse on an area of the graphic where they would most 
likely select to act on the task. Areas of the graphic were marked with a transparent overlay on 
the correct response for the interaction (Figure 3-8). The data produced a heat map where the 







Figure 3-8: Transparent Overlay Correct Selection Area (2017) 






Figure 3-9: Heat Map Example from Optimal Workshop (2017) 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
For the wireframe click tests, participants were split into two groups to cover more 
ground in the design response and save time by splitting questionnaire topics between two 
groups. By testing the whole group on the same set of questions it would have lengthened the 
timeframe of the project, which we could not afford. Patrons and employees were evenly 
distributed between the two groups. In the first wireframe click test, Group A was tested on 
account action pages (catalog homepage, log in page, and user account page), and Group B was 
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tested on search action pages (basic search page, advanced search page, search results page, and 
bibliographic record display page). Group A was asked questions about logging into their 
account, resetting their PIN (password), viewing their reading history, locating new arrivals, and 
logging out. Group B was asked questions about locating advanced search, selecting materials in 
a search results list, adding to wish lists, navigating search results, and returning the catalog 
homepage. The full wireframe click test presented to the participants can be viewed in 
appendices B and C. 
For the second wireframe click test the mock-ups were updated based on the responses 
and feedback from the previous usability test. The research questions were modified to clarify in 
areas where there appeared to be confusion regarding the question itself. The set of testing 
material was flipped so that group A received the tasks related to search action pages and group 
B received the tasks related to account pages. The intention being that it would allow fresh 
observations of the information versus the same group of participants observing the same 
information. It would also present the opportunity to catch anything that may have been missed 
by either group in their assigned task objective. Group A was asked questions about locating 
advanced search, interacting with advanced search features, navigating search results, and 
returning to the catalog homepage. Group B was asked questions about logging into their 
account, resetting their PIN, viewing their current holds, and returning to the homepage. The full 
wireframe click test presented to the participants can be viewed in appendices D and E. 
Finally, in the third wireframe click test, the participants reviewed mobile layouts of the 
interfaces. Due to time constraints, a fourth wireframe click test was not conducted swapping the 
tasks of the two groups. Due to the fact the design of the online usability test was conducted on a 
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desktop computer the participant had to imagine these displays as appearing on a mobile device. 
In re-assessing this assignment, this required a bit of assumptions on my part about how the 
participants visualized the displays as mobile interfaces. Was the explanation clear enough to 
communicate this expectation? Group A received tasks for account related actions and group B 
received tasks for searching the catalog. Group A was asked questions about logging into their 
account, updating their email address, and locating items in their account. Group B was asked 
questions about interacting with the search results and logging out of their account. The full 
wireframe click test presented to the participants can be viewed in appendices F and G. 
3.5 Re-analysis of Research Data 
Regardless of the results, human errors can happen, and items can get overlooked. This 
isn’t a method to point out flaws but at least within a public library institution, it’s a way to help 
us be a better public servant to the community. For example, in the project I’m working with 
now, through performing extra checks and testing on the product provided by the vendor, there 
were several missed and weak signals or routine behaviors that were overlooked in order to 
deliver a product in a timely fashion. By putting in the extra checks, the project launch has been 
delayed in favor of finding a better way to serve the public in a successful manner. As the UX 
person I identified several issues that were overlooked or disregarded by other library 
organizations who launched the product with numerous pain points to their customers. By 
working closely with the vendor, having open dialogue, making sure subject matter experts are 
involved the project may be delayed but, in the end, will better serve the community. My goal is 
to provide the public with the best experience possible with what we can provide them. In our 
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district, tax dollars contribute to the library, which means as a public servant my goal is to not 
waste taxpayers time, but ensure the taxpayer is receiving the best user experience that we can 
provide. To that end, this is what we should have been looking for between the participant 
groups. 
For my reanalysis of the data, I compared the differences in response rates between the 
two user groups. Initially in the survey and wireframe click tests, the responses were looked at 
collectively as a whole. By separating the data and viewing it as individual user groups I  
identified weak or missed signals and proposed possible solutions. For my re-analysis I first 
deidentified the data by applying random ID numbers to the individual participants while 
retaining the initial identifier of user group – patron or employee (Figure 3-10). I reviewed the 




Figure 3-10: Snap shot of Raw Data – Excel Spreadsheet  
 
Next, I applied a rubric that I designed with the concepts of weak and missed signals 
(Table 3-1). At this time, I’m not including a method to capture routine signals since these would 
76 
 
be patterns observed over time and numerous projects. In expanded future research the routine 
signals could be observed through actions that are repeated and not resolved in the software and 
digital interface design and development process. In my method I outlined the calculations below 
in Tables 3-2 and 3-3, a weak signal is identified as having a difference in data between .2-.3 and 
a missed signal .3 or more. To test out how concepts of normalized deviant behavior may crop 
up in my original user test, I focused on the variations in responses from the employees and 
patrons to determine if we were weighing decisions too heavily on employee responses over 
customers. I used the idea of success rate as described by Nielsen (2001a). He proposes that we 
can look at the success rate of our product through the comparison of a competitor’s product. 
Regardless of the overall success rate of each product, say something like 50% of our product 
and 51% of a competitor’s product (which doesn’t sound ideal as a success rate for website 
usability), by comparing the similar items we can look to see if there is a large variation between 
the two. This would indicate one is producing more significant results than the other. For my 
research to do this I determined that anything with a variation of 20% up to 30% would be a 
weak signal and variations at or above 30% would be a missed signal – the more significant 
issues. What’s interesting with user experience research is though you may collect quantitative 
data, some element of subjective human interpretation is needed in part of the process to really 
develop meaning of the results. This is what I had hoped to accomplish in my reanalysis – a 






Table 3-1: Rubric 
 
Rubric 
Weak Signals Difference Value >= .2 and < .3 (20-29% difference in response) 
Potential for overlooked information or not fully distributed information; 
Informal discussion of information, not addressed.  
Missed Signals Difference Value >= .3 (30%+ difference in response) 
Potential for exclusion of subject matter experts 
 
 
Table 3-2: User Research Study – Survey 
 
Survey Questions 
(Total Patrons who Selected 
Item / Total of all Patron 
Selections) = Percentage (.00) 
(Total Employees who Selected 
Item / Total of all Employee 
Selections) = Percentage (.00) 





Value >= .2 and 
< .3 = Weak 
Signal 
 
Difference >= .3 





Table 3-3: User Research Study – Wireframe Click Tests 
 
Wireframe Click Tests 
(Total Patrons who Succeeded 
Task / Total of all Patron who 
Participated) = Percentage 
(.00) 
(Total Employees who 
Succeeded Task / Total of 
all Employee who 
Participated) = Percentage 
(.00) 
(Patron Percentage) - 
(Employee Percentage) 
= Difference (.00) 
Difference Value 
>= .2 and < .3 = 
Weak Signal 
 
Difference >= .3 = 
Missed Signal 
 
(Total Patrons who Failed 
Task / Total of all Patron who 
Participated) = Percentage 
(.00) 
(Total Employees who 
Failed Task / Total of all 
Employee who Participated) 
= Percentage (.00) 
(Patron Percentage) - 
(Employee Percentage) 
= Difference (.00) 
Difference Value 
>= .2 and < .3 = 
Weak Signal 
 




The value is applied higher on a missed signal because it deals with an overlooked 
element or exclusion of subject matter expert. While a weak signal is an area that there may be 
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awareness, but the issue is not assessed further. In the next chapter I have applied these terms to 
the difference variations in the original study data. I note which items show some concern in the 




CHAPTER 4: SUMMARY OF RESULTS 
In chapter three I presented the method of research for both the study that was conducted 
during 2016 and the reanalysis process for my dissertation research. In this chapter I present the 
data collected from the original research as individualized data from the results of applying my 
analysis method. I will discuss those items that are identified as weak or missed signal. 
As mentioned, the original study collected additional data identifying whether the 
participant was a patron or an employee. At the time of the research study in 2016-2017 I 
believed that this was important information to collect in order to avoid bias for one user group 
or another. Because of time constraints this data was not observed. What my reanalysis will look 
at is if because of this reduced assessment of the original data, were there any missed 
opportunities to improve the usability of the online catalog. By pointing out any potential missed 
or weak signals, future work could be done to improve the user experience for all users. 
Prior to the last couple of projects, most research was conducted internally and tested on 
employees who either provided input on the project or had a need for the resource. Back in 2013, 
I suggested that with future projects we should include the public in changes made to interfaces 
based on some of the ideas of Grabill (2007) involving the importance of community feedback. 
Part of the hesitation in doing this is that we never know the type of response that may be 
received by the public with this type of interaction. Will they instead use this as a sounding board 
to voice complaints of a public institution versus providing actionable usability feedback of the 
interface for all users? Because employees want investment in the projects that are developed, it 
was encouraged that employees should have a voice too. So, to not confuse the feedback from 
the two groups who have different objectives, I suggested we at least keep track of card holder 
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roles – employee code or patron code. This way if we needed to look deeper into the results of 
the usability tests we could determine if role and objective were a factor. For example, with the 
original study, I had concerns regarding whether a patron could identify if they were in the 
library catalog or main website. This issue with this being, they are built on different platforms, 
so some interactions vary such as logged in status and navigation. I suggested because the two 
sites could not be seamless that a textual indicator (a header stating “Library Catalog”) be placed 
at the top to help inform the user. Some internal employees were against this option, so I tested 
this with the usability study, and it proved to be somewhat helpful. By identifying the two user 
groups it provides a way to keep balance so that one group’s opinion does not outweigh the other 
and everything is kept balanced. A bit of pre-planning to attempt to avoid normalized deviant 
behavior. 
4.1 Participants 
There were 122 participants (88 Patrons, 34 Employees) who were actively engaged in 
one or more of the user research activities throughout the lifecycle of the project. What I will be 
presenting in this summary of results is both the collective response and any concerns regarding 
the variation in responses between the two groups – patrons and employees. Because the 
participants had to register with their library card, it provided a unique piece of data to record 
during the process. Without identifying the participant, I was able to determine if they were 
either a patron over the age of 18 or a current employee of the Orange County Library System 
(Orlando, Florida). Because of this it would limit groups to about the same age range. Part of the 
reasoning for this is to comply with COPA (Children Online Protection Act), as an organization 
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we avoid any electronic communication with persons younger than 18 years old. The key factor 
here that could have helped to normalize deviant behavior was using the resources at hand, 
library card statuses, to look at the feedback equally between the employee’s perspective and that 
of the patron or general user. We are in an interesting position in that both the employee and 
patron use the same interface for different tasks. The employee uses the tool for research and 
planning while the patron uses it for discoverability and location of materials. Though at home 
the employee would use the interface the same as those in the community. I will now walk 
through the results of the profile data, survey, and tests outlined in chapter three with 
comparisons.  
4.2 MailChimp Profile Data 
I will start with the optional MailChimp user profile data collection. When the participant 
opted into the user research study, they were given the opportunity to complete a series of profile 
questions as part of the communication tool, MailChimp. Responses to these questions were not 
required. These questions were identified in chapter three. Out of the 122 total participants 99 
(77 Patrons, 22 Employees) provided their age range at the time of participation. This resulted in 
an 81% response rate. A higher percentage of patrons (88%) responded to the age range question 
versus employees (65%). I have a couple of assumptions as to why this was the case: there was a 
comfort level with response to this type of question by patrons that employee did not have, 
employees assumed that we already knew this information about them, or just general oversight 
by employees due to other tasks at hand. In looking at this data closer we can see (Table 4-1) that 
most of the participants were in the 26-55 age range, with patrons averaging older (46-55) and 
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employees averaging younger (26-35). Collectively a balanced ranged between 18-75, but as 
separated groups we can see a lack in certain age groups. By applying my method to look at 
variation in the data, we can see that there is an increased difference in the 26-35 age range, 
which I have marked as a weak signal (>=.2 and <.3 difference). If this were identified early on, 
we could have sought out more patrons to participate in the study to fill in the gap and balance 
that age group response. 
 
Table 4-1: MailChimp Profile – Age Range 
 
Age Ranges 











18-25 7 3 4 
 
0.04 0.18 -0.14  
26-35 23 13 10   0.17 0.45 -0.29 Weak 
36-45 18 15 3   0.19 0.14 0.06  
46-55 25 22 3   0.29 0.14 0.15  
56-65 15 13 2   0.17 0.09 0.08  
66-75 10 10 0   0.13 0.00 0.13  
76 or older 1 1 0   0.01 0.00 0.01  
                 
Total 
Responses: 
99 77 22          
 
When asked about experience using the internet, there was a higher response rate 109 out 
of the total 122 participants (89% Response). With 80 patrons responding (91% response of the 
patron total) and 29 employees (85% response of the employee total) responding to the question, 
showing a higher response from patrons regarding internet experience. Table 4-2 indicates that 
most participants are average users of browsing the internet. It should be noted here that there is 
a lack of participants designated as “beginners.” One thing to note here is that the responses were 
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subjective so there is no guarantee on the accuracy of the participants’ responses without testing 
their skillsets. Overall, the mid-range area is the best option as it covers a broader audience of 
users versus focusing primarily on those who may be experts. In this data analysis we can see 
that there was not a high variation in difference between patrons and employees, though it was 
close. There were more advanced level employees than patrons in that category, and more 
immediate level patrons than employees. 
 











Beginner - I am 
still learning. 
0 0 0   0.00 0.00 0.00  
Intermediate - I 
can browse to 
multiple websites, 
check my email, 
and comfortably 
edit my browser 
settings. 
79 62 17   0.78 0.59 0.19  
Advanced - I am 
able to write code 
to create web 
pages. 
30 18 12   0.23 0.41 -0.19  
                 
Total Responses:  109 80 29          
 
The same group of participants who opted to select a response to the internet experience 
question also completed a response to mobile behavior. Those who did not respond to the above 
question also skipped the mobile behavior question. Table 4-3 lays out the responses with most 
of the participants identifying that they access the internet with their mobile device very often. In 
re-analyzing the data where the patron and employee responses are separated there is a slight 
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difference. I have marked this as a weak signal (>=.2 and <.3 difference). Patrons access the 
internet through their mobile device more than half the time, while employees identify this 
access as about half the time. I would note here that because this question did not designate what 
activities to consider there is a likelihood the employee was thinking of the mindset of being at 
work where they would use their mobile device less often. 
 















6 6 0   0.08 0.00 0.08  
Not often, less 
than half of my 
internet use 
22 20 2   0.25 0.07 0.18  
Often, about 
half of my 
internet use 
34 20 14   0.25 0.48 -0.23 Weak 
Very often, 
more than half 
of my internet 
use 
41 29 12   0.36 0.41 -0.05  
All the time, 
100% of my 
internet use 
6 5 1   0.06 0.03 0.03  
                 
Total 
Responses:  
109 80 29          
4.3 General Catalog Usage Survey Data 
The first activity of the user study of the catalog involved a survey; the questions were 
identified in chapter three and in Appendix B. The first question asks about frequency of activity 
on the site (Table 4-4), and as expected employees reported a significantly higher daily 
frequency versus patrons using the library catalog as a casual service. Employees use the catalog 
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as part of their daily tasks at work. Since the focus is more on patron usage, fortunately in this 
case the average fell on weekly. Because of this I have marked the “daily” response as a missed 
signal (>.3 difference), the “weekly” as a weak signal (>=.2 and <.3 difference), and “monthly” 
as a missed signal (>.3 difference). 
 
Table 4-4: General Catalog Usage Survey – How often do you use the catalog? 
 













Daily 24 6 18   0.12 0.75 -0.63 Missed 
Weekly 26 21 5   0.43 0.21 0.22 Weak 




5 5 0   0.10 0.00 0.10  
I do not 
use the 
catalog 
0 0 0   0.00 0.00 0.00  
                 
Total: 73 49 24   
 
     
 
There were no significant impacts in the response to the second question regarding the 
platform of use (Table 4-5). Both groups landed on personal desktop usage as the majority, 
followed by mobile device. The question was primarily used to get an idea of what platforms 
were being used by this group – including the public computers at the library. The results 






Table 4-5: General Catalog Usage Survey – How do you access the catalog? 
 







































7 4 3   0.04 0.06 -0.01  
I do not 
use the 
catalog 
0 0 0   0.00 0.00 0.00  
Other 3 0 3          
                 
Total: 147 94 53          
 
The next question asks the participants how they use the library (Table 4-6). Though the 
response favored “Searching for a specific item,” by separating the two groups of users we can 
see a slightly different behavior between employee and patron. The focus for employees is on 
searching, browsing, and research activities, while the primary method for a patron is in 
searching for a unique item. I would consider this an expected behavior based on our business 
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model, the same activity expected of patrons going to seek out a book at a bookstore or at 
Amazon (amazon.com) and Barnes & Noble (www.barnesandnoble.com). Because of the 
difference in numbers in this case we wouldn’t want to focus our attention just on feedback from 
employees but instead from the patrons – our primary users. Fortunately, this did not alter the 
intended interpretation on a collective basis. As can be seen in the data, there was no significant 
difference variation leading to a weak or missed signal. 
 
Table 4-6: General Catalog Usage Survey – What do you use the catalog for? 
 
What do you use the catalog for? 









Searching for a 
specific item 
69 46 23   0.58 0.40 0.17  
Browsing a subject 
for casual 
read/entertainment 
43 24 19   0.30 0.33 -0.03  
Browsing for 
research 
22 9 13   0.11 0.23 -0.12  
I do not use the 
catalog 
0 0 0   0.00 0.00 0.00  
Other 3 1 2   0.01 0.04 -0.02  
                 
Total: 137 80 57          
 
The next question follows the last one in asking the participant how they conduct their 
searches on the catalog (Table 4-7). The responses fall in line with the behavior of the previous 
question. Employees sought more browse and research behavior searches while patrons looked 
for unique searches through defined author and title search. There was no significant difference 
variation leading to a weak or missed signal. 
88 
 
Table 4-7: General Catalog Usage Survey – Types of search 
 













50 29 21   0.18 0.15 0.03  
Simple Search 
– Keyword 
56 32 24   0.20 0.17 0.03  
Simple Search 
– Author 
61 39 22   0.24 0.15 0.09  
Simple Search 
– Title 
61 39 22   0.24 0.15 0.09  
Simple Search 
– Subject 
30 14 16   0.09 0.11 -0.03  
Simple Search 
– Genre 
11 4 7   0.02 0.05 -0.02  
Simple Search 
- Call Number 
14 0 14   0.00 0.10 -0.10  
Simple Search 
- ISBN/ISSN 




12 3 9   0.02 0.06 -0.04  
I do not use 
the catalog 
0 0 0   0.00 0.00 0.00  
Other 0 0 0   0.00 0.00 0.00  
                 
Total: 306 163 143          
 
Following the above question, I asked which library materials the participant had 
searched for in the last year (Table 4-8). When looking at the materials checked out, we can see 
that the items most consumers are familiar with are those highest with the patron group. The 
items peaking above patron use by employees are the areas that are not regularly promoted at the 
library or are un-familiar media types. For example, the read-alongs and playaways. There was 
no significant difference variation leading to a weak or missed signal. 
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Table 4-8: General Catalog Usage Survey – Types of materials 
 














8 3 5   0.02 0.03 -0.01  
Books 70 47 23   0.25 0.12 0.13  
Books on 
CD 
31 15 16   0.08 0.08 0.00  




9 1 8   0.01 0.04 -0.04  
Databases 23 5 18   0.03 0.09 -0.07  
Digital 
Audiobooks 
35 19 16   0.10 0.08 0.02  
Digital 
Movies 
15 4 11   0.02 0.06 -0.04  
Digital 
Music 
18 6 12   0.03 0.06 -0.03  
DVDs 44 23 21   0.12 0.11 0.01  
E-books 51 28 23   0.15 0.12 0.03  
Playaways 10 3 7   0.02 0.04 -0.02  
Podcasts 0 0 0   0.00 0.00 0.00  
Vault DVD 
Collection 
32 18 14   0.10 0.07 0.02  
I do not use 
the catalog 
0 0 0   0.00 0.00 0.00  
Other 1 0 1   0.00 0.01 -0.01  
                 
Total: 377 186 191          
 
The final quantitative question dealt with the ease of use of the catalog. No significant 
discrepancies were noted here (Table 4-9). Both user groups selected “Somewhat Easy” as the 





Table 4-9: General Catalog Usage Survey -Experience with catalog 
 











Easy 15 12 3   0.24 0.12 0.12  
Somewhat 
Easy 
45 29 16   0.59 0.67 -0.07  
Somewhat 
Difficult 
10 6 4   0.12 0.17 -0.04  
Difficult 3 2 1   0.04 0.04 0.00  
I do not 
use the 
catalog 
0 0 0   0.00 0.00 0.00  
                 
Total: 73 49 24          
4.4 Wireframe User Testing Data 
The next three user tests involved wireframe click testing. As mentioned in chapter three 
participants were evenly distributed into two groups – Group A and B. This helped with the 
limitation of time to collect the data. Group A and B were given different layouts and questions 
to respond to. In the first two tests the layouts and questions were swapped, with minor changes 
to the layouts and questions before round two. Due to time, only one round was tested with the 
mobile layouts in the third wireframe test. By taking a closer look with this re-analysis focused 
on patron versus employee I can see some variation in the response that may have impacted the 
interface if only focused on the employee group.  
4.4.1 Wireframe Click Test 1 – Group A 
In the first wireframe click test, Group A contained 35 participants (27 patrons, 8 
employees) and six tasks. Group A were shown new layouts for the catalog homepage, log in 
page, and user account page. They were asked the questions presented in Appendix C, which 
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they would respond to by clicking on the graphic in the area they would select as their intended 
action for the task (Table 4-10; Appendix C for Task Description). As we can see in this first 





















Table 4-10: Wireframe Click Test #1 / Group A 
 
Task #1 All 
Participants 





Success 35 27 8   1.00 1.00 0.00  
Failure 0 0 0   0.00 0.00 0.00  
                 
Total: 35 27 8          
Task #2 All 
Participants 





Success 31 24 7   0.89 0.88 0.01  
Failure 4 3 1   0.11 0.13 -0.01  
                 
Total: 35 27 8          
Task #3 All 
Participants 





Success 26 20 6   0.74 0.75 -0.01  
Failure 9 7 2   0.26 0.25 0.01  
                 
Total: 35 27 8          
Task #4 All 
Participants 





Success 17 13 4   0.48 0.50 -0.02  
Failure 18 14 4   0.52 0.50 0.02  
                 
Total: 35 27 8          
Task #5 All 
Participants 





Success 27 21 6   0.78 0.75 0.03  
Failure 8 6 2   0.22 0.25 -0.03  
                 
Total: 35 27 8          
Task #6 All 
Participants 





Success 35 27 8   1.00 1.00 0.00  
Failure 0 0 0   0.00 0.00 0.00  
                 




For this group, the one task to take note on is Task 4 which had equal success and failure 
(Figure 4-1). In the following wireframe click tests we will see similar results with the same 
question with slight improvement in round 2. The response was collectively 50/50, and when 
separating the numbers by group the response was also split, with patrons holding a 48% success 
rate and 52% failure rate. Employees were at a 50% success rate and 50% failure rate. Figure 4-1 
shows the percentage breakdown of clicks and Figure 4-2 displays the heatmap from the 
collective responses with click area marked as correct for either “New Search” or “Book, 
Movies, & More.”  
 
 
Figure 4-1: Percentage from Wireframe Click Test 1 / Group A / Task 4 







Figure 4-2: Heat Map from Wireframe Click Test 1 / Group A / Task 4 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
4.4.2 Wireframe Click Test 1 – Group B 
In the first wireframe click test, Group B contained 27 participants (19 patrons, 8 
employees) and six tasks. Group B were shown new layouts for the basic search page, advanced 
search page, search results page, and bibliographic record display page. They were asked the 
questions presented in Appendix D, which they would respond to by clicking on the graphic in 
the area they would select as their intended action for the task (Table 4-11; Appendix D for Task 
Description). Here I have noted a significant variation in responses by the two user groups for 
Task #2 and Task #6. Task #2 referred to interactions with advanced search, and Task #6 dealt 
with locating the path back to the catalog homepage. These were both identified as missed 





Table 4-11: Wireframe Click Test #1 / Group B 
 
Task #1 All 
Participants 





Success 5 3 2   0.16 0.25 -0.09  
Failure 22 16 6   0.84 0.75 0.09  
                 
Total: 27 19 8          
Task #2 All 
Participants 





Success 17 10 7   0.53 0.88 -0.35 Missed 
Failure 10 9 1   0.47 0.13 0.35 Missed 
                 
Total: 27 19 8          
Task #3 All 
Participants 





Success 22 15 7   0.79 0.88 -0.09  
Failure 5 4 1   0.21 0.13 0.09  
                 
Total: 27 19 8          
Task #4 All 
Participants 





Success 25 18 7   0.95 0.88 0.07  
Failure 2 1 1   0.05 0.13 -0.07  
                 
Total: 27 19 8          
Task #5 All 
Participants 





Success 24 17 7   0.89 0.88 0.02  
Failure 3 2 1   0.11 0.13 -0.02  
                 
Total: 27 19 8          
Task #6 All 
Participants 





Success 16 13 3   0.68 0.38 0.31 Missed 
Failure 11 6 5   0.32 0.63 -0.31 Missed 
                 




Task #2 was close to being an issue, but more so it appeared to be a click space problem 
versus a correct answer response. The question was revised in round two with a better option for 
click space and the results were significantly improved versus being an error of communication. 
The question of Task #6 is similar to Wireframe Click Test Group A Task #4 with about the 
same results, though a tad bit more of a success rate (Figures 4-3 & 4-4). This issue returns in the 
next round of Wireframe Click Tests, but with some improvements with changes to the user 
interface design.  
 
 
Figure 4-3: Percentage from Wireframe Click Test 1 / Group B / Task 6 






Figure 4-4: Heat Map from Wireframe Click Test 1 / Group B / Task 6 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
4.4.3 Wireframe Click Test 2 – Group A 
In the second wireframe click test, Group A contained 36 participants (29 patrons, 7 
employees) and five tasks. Group A were shown the same layouts as Group B in round one but 
with minor modifications based on the results of the first click test. The questions were slightly 
revised as well. They were asked the questions presented in Appendix E, which they would 
respond to by clicking on the graphic in the area they would select as their intended action for the 
task (Table 4-12; Appendix E for Task Description). Here I have noted a significant variation in 
response to Task #5. As in the previous click tests, Task #5 dealt with locating the path back to 






Table 4-12: Wireframe Click Test #2 / Group A 
 
Task #1 All 
Participants 





Success 10 9 1   0.31 0.14 0.17  
Failure 26 20 6   0.69 0.86 -0.17  
                 
Total: 36 29 7          
Task #2 All 
Participants 





Success 33 26 7   0.90 1.00 -0.10  
Failure 3 3 0   0.10 0.00 0.10  
                 
Total: 36 29 7          
Task #3 All 
Participants 





Success 30 26 7   0.90 1.00 -0.10  
Failure 6 3 0   0.10 0.00 0.10  
                 
Total: 36 29 7          
Task #4 All 
Participants 





Success 36 29 7   1.00 1.00 0.00  
Failure 0 0 0   0.00 0.00 0.00  
                 
Total: 36 29 7          
Task #5 All 
Participants 





Success 19 17 2   0.59 0.29 0.30 Missed 
Failure 17 12 5   0.41 0.71 -0.30 Missed 
                 
Total: 36 29 7          
 
Again, the issue was dealing with where to click to get to the catalog homepage (Figures 
4-5 & 4-6). A revised image of the layout which included a new click location, and a navigation 




Figure 4-5: Percentage from Wireframe Click Test 1 / Group B / Task 6 




Figure 4-6: Heat Map from Wireframe Click Test 2 / Group A / Task 5 







4.4.4 Wireframe Click Test 2 – Group B 
In the second wireframe click test, Group B contained 34 participants (26 patrons, 8 
employees) and five tasks. Group B were shown the same layouts as Group A from round one 
but with minor modifications based on the results of the first wireframe click test. The questions 
were slightly revised as well. They were asked the questions presented in Appendix F, which 
they would respond to by clicking on the graphic in the area they would select as their intended 
action for the task (Table 4-13; Appendix F for Task Description). Here I have noted a 
significant variation in responses to Task #2 and Task #3. Task #2 dealt with locating the area to 
find help in resetting a user PIN and Task #3 dealt with interacting with a user’s account. These 
were both  identified as weak signals (>=.2 and <.3 difference). Noting that the employees 
answered these with 100% confidence I would identify these as terminology issues which could 













Table 4-13: Wireframe Click Test #2 / Group B 
 
Task #1 All 
Participants 





Success 31 23 8   0.88 1.00 -0.12  
Failure 3 3 0   0.12 0.00 0.12  
                 
Total: 34 26 8          
Task #2 All 
Participants 





Success 28 20 8   0.77 1.00 -0.23 Weak 
Failure 6 6 0   0.23 0.00 0.23 Weak 
                 
Total: 34 26 8          
Task #3 All 
Participants 





Success 28 20 8   0.77 1.00 -0.23 Weak 
Failure 6 6 0   0.23 0.00 0.23 Weak 
                 
Total: 34 26 8          
Task #4 All 
Participants 





Success 20 15 5   0.58 0.63 -0.05  
Failure 14 11 3   0.42 0.38 0.05  
                 
Total: 34 26 8          
Task #5 All 
Participants 





Success 29 21 8   0.81 1.00 -0.19  
Failure 5 5 0   0.19 0.00 0.19  
                 
Total: 34 26 8          
4.4.5 Wireframe Click Test 3 – Group A 
In the third wireframe click test focused on mobile layouts, Group A contained 40 
participants (26 patrons, 14 employees) and three tasks. Group A were shown layouts related to 
account actions. The participants were informed they were looking at layouts that would be 
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displayed on a mobile device and to relate the click spaces to those they would tap on a phone or 
tablet. They were asked the questions presented in Appendix G, which they would respond to by 
clicking on the graphic in the area they would select as their intended action for the task (Table 
4-14; Appendix G for Task Description). Here I have noted a significant variation in responses to 
Task #3 and identified it as weak signal (>=.2 and <.3 difference). This task asked the user how 
they would interact with the elements in their account to change a view. 
 
Table 4-14: Wireframe Click Test #3 / Group A 
 
Task #1 All 
Participants 





Success 36 22 14   0.85 1.00 -0.15  
Failure 4 4 0   0.15 0.00 0.15  
                 
Total: 40 26 14          
                 
Task #2 All 
Participants 





Success 21 14 7   0.54 0.50 0.04  
Failure 19 12 7   0.46 0.50 -0.04  
                 
Total: 40 26 14          
Task #3 All 
Participants 





Success 24 13 11   0.50 0.79 -0.29 Weak 
Failure 16 13 3   0.50 0.21 0.29 Weak 
                 
Total: 40 26 14          
 
The problem with Task #3 was that because of the interactive nature of this question, I do 
not believe it was formulated well (Figure 4-7). As you can see employees were more successful 
with this task, and that should not be brushed off because it indeed could lead to a normalized 
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action of overlooking feedback and missing a signal. After launch there were no known issues 
with the feature. The problem in testing on a flat document is that sometimes the interactive 
discovery element isn’t there to assist with the information. Though, terminology is an issue to 
be considered in this case as the expected selection was the drop down for “View More.” Again, 
referring to earlier chapters, prior to this there was no responsive mobile catalog. The user had to 
use a separate link to get to a “mobile” version of the catalog which limited functionality 
including items related to this selection. 
 
 
Figure 4-7: Heat Map from Wireframe Click Test 3 / Group A / Task 3 




4.4.6 Wireframe Click Test 3 – Group B 
In the third wireframe click test focused on mobile layouts, Group B contained 36 
participants (23 patrons, 13 employees) and three tasks. Group B were shown layouts related to 
searching the catalog. The participants were informed they were looking at layouts that would be 
displayed on a mobile device and to relate the click spaces to those they would tap on a phone or 
tablet. They were asked the questions presented in Appendix H, which they would respond to by 
clicking on the graphic in the area they would select as their intended action for the task (Table 
4-15; Refer to Appendix H for Task Description). Here I have noted a variation in responses to 
Task #1 and Task #2. Task #1 dealt with interacting with search results and Task #2 dealt with 
returning to the search results from the bibliographic record. These were both identified as weak 
signals (>=.2 and <.3 difference). Noting that the employees answered with much higher 
























Success 28 16 12   0.70 0.92 -0.23 Weak 
Failure 8 7 1   0.30 0.08 0.23 Weak 
                 










Success 25 14 11   0.61 0.85 -0.24 Weak 
Failure 11 9 2   0.39 0.15 0.24 Weak 
                 










Success 20 12 8   0.52 0.62 -0.09  
Failure 16 11 5   0.48 0.38 0.09  
                 
Total: 36 23 13          
 
In Task #2, the problem was the term “Stephen King” and not enough emphasis on 
“Search Results.” As you can see in the heat map several participants selected “Stephen King” as 
the response (Figure 4-8). The author link would have provided a different result, but technically 
it would have been an alternative action since the participant’s question story initial started with 




Figure 4-8: Heat Map from Wireframe Click Test 3 / Group B / Task 2 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
In the next chapter I will conclude with my discussion on the weak and missed signals 
identified here and propose the possible issue and potential solution through further testing. In 




CHAPTER 5: DISCUSSION AND CONCLUSION 
Part of the challenge in operating a library website and online catalog is that the audience 
using the services can be very broad in age range, level of comfort with technology, and degrees 
of topical interests. Based on these criteria alone we have what would be considered a wicked 
problem. The problem of providing a pleasant customer experience to the whole population of 
user groups. In most cases it’s finding the “best” out of not completely perfect solutions to 
service all users. 
By re-analyzing the user research study from 2016-2017, I can see weak and missed 
signals, or items that could have served from additional research. The core focus of the re-
analysis was to look at data not utilized during the research to determine what may have been 
overlooked as potential issues. In this case the unused data was the participant role (patron and 
employee). The primary concern in this oversight would be employee feedback taking 
precedence over the patron feedback, or other concerning matters as to the wide gap in differing 
responses. It would be easy to remove the employee feedback, but the goal was to allow for 
equal buy-in or voice in the project. This way employees would not feel like they were exempt 
from opinion, but not all decisions would be solely placed on their responses. The one thing to 
keep in mind with the employee is that they are in fact serving a dual role, both that of patron 
(using library services in their off time) and worker (assisting patrons in locating materials and 
services at the library).  
Overall, from project to project I think as an organization we’re learning more on how to 
improve upon the feedback and engagement with our patrons and employees. I think the big part 
of it is minimizing normalized deviant behavior in hearing clear messages of improved customer 
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service and being aware of wicked problems. In phase three of the catalog evolution, we will be 
converting to a whole new system that neither employee nor patron will be familiar with. They 
will both be looking at this new environment from a fresh perspective. With this project I have 
plans for new usability tests to help clarify and look out for weak and missed signals. In the one 
case, we will have less access to customize the environment and it will depend heavily on the 
vendor to make the improvements. My goal through this research is to provide improved 
usability testing results taken to justify changes through the vendor. Which in turn benefits the 
whole community of libraries using this system. Any changes we require of the vendor will roll 
out to the software system thus impacting the entire community. So in some ways, the future 
work on this will need to consider not just the local community but those in other states such as 
Indiana, Colorado, Virginia, and others.  
5.1 Limitations 
The limitations on the original data collection for this project included mostly time and 
resources. Several other projects were occurring at the same time as one would find in most 
organizations, so the work had to be balanced. As the solo UX person I was not only writing, 
designing, and implementing testing, but also reading and interpreting the data results to support 
software changes. With more time and resources, I would have expanded upon the original 
testing of mobile and addressed communication or terminology concerns from the results. This 
would in turn involve more communication with subject matter experts. Additionally, in the new 
research, additional work could be done to review routine signals by assessing usability over the 
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course of several projects. This type of examination of the data could be ongoing as new 
usability studies are produced. 
5.2 Overall Data Assessment 
I believe that in the context of weak and missed signals in this research study both could 
be identified as overlooked and a couple as addressed. As mentioned in the last section, the 
major limitation of this study included time and resources, which can be a contributing factor in 
weak and missed signals through the lens of normalized deviant behavior. Efforts were made to 
approach those signals, but ultimately were not assessed at the time. The work had to be 
completed quickly without the ability to do further rounds of testing. And with the struggle of the 
organizational dynamic of normalized deviant behavior, deciding whether to bring up more 
testing could chance a complete shutdown of future testing on projects in favor of completing 
future projects quickly (by reducing time of usability research). I think in any cause of UX work 
there is a fine balance of justifying research to save time and money in the long run. As 
mentioned, I would have liked to have done further mobile testing with the participants to gain 
better understanding of usability especially since the organization’s statistics have averaged 
about 40% mobile usage throughout the last couple of years. That is a significant amount of user 
type. Speaking of and slightly off topic, but in future work or rather the next phase of user 
interface development, there is the discussion of the mobile app versus responsive design. This 




5.3 MailChimp Data and Signs/Signals 
In the MailChimp Profile, there were two identified weak signals. The first of these 
involved the age range response. In the data, there were significantly more 26–35-year-old 
employees as participants in their group versus the patron group, a .29 difference. Due to the 
number of employees in the organization (400-500 employees), it would be more difficult to 
vary this group’s age range versus the patron group. To balance this variation, it would have 
been beneficial reaching out to more patrons in the community. With the patron groups we could 
have reached out to the missed age brackets through library programming, events, and social 
media to obtain those additional participants and provide an equivalent sample set.  
The second weak signal involved the profile question for internet usage on a mobile 
device, a .23 difference. I would identify this as a confusing question based on participant 
objective. There was a difference between the response of “Often, about half of my internet use.”  
Employees have access to desktop and laptop computers during the day, so they could spend 
more time than the average user on a computer versus their mobile device. This question could 
have benefited from additional inquiry on what the participant has access to, or the time of day of 
the usage. 
5.4 General Usage Survey and Signs/Signals 
With the general usage survey, one question created three variations resulting in the 
identification of one weak signal and two missed signals. This question asked, “How often do 
you use the catalog to search or browse for library materials?” I would identify this as a 
confusing question, particularly for staff since they would use the catalog daily for work tasks. 
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Fortunately, the results of the collective data leaned in favor of the patron, but it is something 
that was overlooked and could have had an impact in decision making. Additional research could 
have been individualized to determine if the interface worked well for all activities, both the 
employee’s work tasks and the patron’s browsing. Though there wasn’t a significant difference 
in data on the next question focused on the type of searches the participants conducted, we can 
see that the behaviors are slightly different. The employee’s role is a browser and researcher, and 
the patron’s role is looking for a unique item. Again, while this was balanced out in the 
collective data, leaning heavily in the design one way or the other could have impacted either 
group.   
5.5 Wireframe Click Tests and Signs/Signals 
With the wireframe click tests there were three missed signals and five weak signals. I 
will walk through each of these tasks with missed or weak signals to identify the issue. 
5.5.1 Wireframe Click Test #1 Group B 
In Wireframe Click Test #1 Group B there were missed signals with tasks #2 and #6. 
Task #2 asked the participants to engage with the Advanced Search functionality. Employees 
were more successful with this task. In the heatmap in Figure 5-1, the patron clicks have been 






Figure 5-1: Wireframe Click Test 1 / Group B / Task 2 – Patron Responses Only 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
When isolating the employee responses, we can see they were more successful in the 
selecting the correct action for the task (Figure 5-2). This can show a familiarity with the 
product. The employee would already be familiar with the previous layout (which is pretty close 
to this design but stacked differently) to assist patrons in conducting a deep dive search. What 
would be interesting in future work is investigating patron interactions and objectives with an 
advanced search. Unfortunately, in the next iteration of the catalog, this type of search will not 





Figure 5-2: Wireframe Click Test 1 / Group B / Task 2 – Employee Responses Only 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
With this design, in terms of architecture, little could be done to change the content 
containers of Advanced Search. Though if further investigated as mentioned, the problem could 
be a result of terminology. A subject matter expert should have been employed to review the 
results, this is the recommendation by the researchers in deviant behavior in my literature review 
such as Banja (2010). When tested in Wireframe Click Test #2 Group A and an adjusted 
question focused on the location filter, the results were more successful. This test should have 
been redone with the same criteria to pinpoint if it was a terminology issue. 
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With Task #6, the participants were asked to return to the homepage of the catalog, in 
essence to start over. In this case there was a .31 difference between the two user groups, with 
patrons being the successful group in this task. There was significant discussion surrounding this 
task. Because of the issue of two different domains the concern was identifying the two websites, 
though patrons were successful in seeing this distinction, employees were not. I think the main 
goal here is making sure the patron will not get lost in the sights, but further training for 
employees could have been implemented to help inform them of how to use the sites. Further 
pursuit in why this was unsuccessful for employees could have identified some internal training 
that needed additional review. 
5.5.2 Wireframe Click Test #2 Group A 
In this round, task #5 presented an issue with a .30 difference in responses resulting in a 
missed signal. Like task #6 in the previous test, this question asked the participant to return to the 
homepage of the catalog. Here the difference slightly improved by .01, though still presented an 
issue. It’s a bit of an interesting model that we have in that there is the library website built on a 
CMS (content management system) web platform and the catalog built on a unique dynamic 
software system with some flat HTML pages and token code. In this case, I would say the issue 
was more about avoiding a missed signal. I had concerns about expressing to the user which 
platform they were on while browsing the library online. There was a disagreement between 
myself and management – which was also something Vaughan (1996) noted in cases of 
normalized deviant behavior, the issue is not brought up. I insisted in the second round of 
wireframe testing to test it a different way, the first was their option of no identification and 
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second included my suggestion of linked language to indicate location. Though both results 
weren’t perfect, the second option did provide better results. So, the signal was somewhat 
addressed in the research process, though there is still room for improvement. The other problem 
with running two platforms is that logged in statuses do not always carry through. This was my 
concern and partial reason for insisting upon a catalog homepage selection. 
5.5.3 Wireframe Click Test #2 Group B 
In Wireframe Click Test #2 Group B there were two weak signals, tasks #2 and #3. Both 
groups overall were successful with the tasks, but employees rated 100% success in both cases. I 
believe the reduced confidence in patron responses was due to terminology. Task #2 asked the 
participant to locate the PIN reset link. In the heatmaps, when isolating the patron user group, we 
can see several participants selected “My Account” at the top right (Figure 5-3). This may be due 




Figure 5-3: Wireframe Click Test 1 / Group B / Task 2 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
In task #3, the participants were asked to locate where they would view their holds in My 
Account. When isolating the heatmap to responses from the patron group, we can see that again 
it appears to be some confusion with the “My Account” link. I would also attribute this to 
terminology, but due to the weak signal this type of test should have been applied again with a 




Figure 5-4: Wireframe Click Test 1 / Group B / Task 3 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
I believe the employee user group had an advantage in both cases due to training on how 
to assist patrons with these types of scenarios. Though the design and layout has changed from 
the previous system, the terminology is the same. This is where organizational language could 
end up impacting the users of a product. 
5.5.4 Wireframe Click Test #3 Group A 
The last two wireframe click tests dealt with mobile testing. Mobile testing is a bit of a 
challenge to test in a flat click test format. Mobile content is much more compact and requires 
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clicking on accordion functionality to expose data. A weak signal (.29), almost missed signal, 
was identified on task #3. I would note that some of the failure in the mobile testing were both 
terminology and discoverability. One important factor to note here is while the employee 
response created a successful rate, in terms of the patron response this would have been noted as 
unsuccessful having a 50% success and failure rate. Fortunately, this item was addressed versus 
overlooked by the total responses. The problem was discoverability in terminology due to similar 
terms used on accordion style selections, and the translation from desktop to mobile not carrying 
over. In a later version of this layout the selection space was combined for account details and 
settings. In addition to this there was one factor left out completely in planning this test, the 
AirPac site. The AirPac site was a separate site a user would go to use a basic version of the 
catalog in a platform with minimal features. The colors were black and white. Some of the 
feedback noted in this research was that patrons had problems distinguishing items based on 
color, which with AirPac had more contrast. This was later changed with a complete color 
change on the catalog site. But those users were used to AirPac were now forced into this 
responsive design of the desktop catalog. 
5.5.5 Wireframe Click Test #3 Group B 
In this set of tests tasks #1 and #2 produced weak signals. As a whole the data for both 
tasks resulted in successful, but as individual groups employees tested better with these two 
tasks. Task #1 dealt with clicking on a selection in the search results (Figure 5-5).  They were 
asked to choose the title to proceed to the material details. What’s interesting here and was part 
of the original purpose of the test, is that the book cover images did not take users to the same 
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page as the title links. This has been a long-term issue. The book covers are gained through an 
agreement with a vendor that requires the link for the covers to go to the vendor’s online store. In 
the original catalog these book covers were located on the left side of the screen where users 
were more apt to click and enter a confusing location. By shifting the book covers to the right 
(with creative JavaScripting) and forcing the priority of the title link on the left (with the way 
users read a screen), it provided a way to solve the wicked problem of being stuck with an 
unfortunate scenario. Though the issue still seems to be a problem based on the usability and 







Figure 5-5: Wireframe Click Test 3 / Group B / Task 1 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
 
Task #2 asked participants to return to their search results. The issue here is that some 
participants selected the author’s name instead (Figure 5-6). As mentioned in chapter four, this 
could be an issue with the usability story written to follow through the testing. The participants 
were previous asked about an author search and “Stephen King,” so in following this method 




Figure 5-6: Wireframe Click Test 3 / Group B / Task 2 
Source: Optimal Workshop 
https://www.optimalworkshop.com 
5.6 Literature Comparison 
When referring to the feedback by other researchers who have investigated the impacts of 
normalized deviant behavior, I think bringing in more subject matter experts as part of the 
discussion could have reduced some of the missed signals. Also, more open discussion of testing 
benefits with management even though sometimes it’s hard to convince the importance of time 
and resources in testing and improving a digital product for distribution. I think on one hand we 
attempt to follow Potts (2014) in having the employees, researchers, designers, and developers 
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fully engaged with the projects they are building. Though more of that could be done to gain a 
better understanding of what the community is experiencing with the library’s digital interfaces. 
And as always, we have daily wicked problems, “what is the best we can make out of this 
situation given the tools provided?” With the limitation of access to the token code which 
impacts the architecture, work had to be done to the best of its ability using client-side JavaScript 
to address the issues. 
The two areas I pointed to in Banja’s (2010) work as potential issues in software and 
interface design included: (1) the acceptance and distribution of information or knowledge, and 
(2) the introduction of new technology that can impact the process. In the case of this study, the 
first may relate to the size of the test and the inclusion of subject matter experts. As mentioned, 
there are a few areas of potential terminology issues with the study. As described by Banja 
(2010) this information distribution can disrupt some processes, which is something that is very 
easy to do in a large organization. It can be difficult to get all departments together at the same 
time to confer on a project. So subject matter experts may have been left out of the discussion 
who are well versed in the terms and phrasing commonly experienced. With additional time and 
resources further exploration of relatable terminology could have been pursued to help in 
confirming the success of the interface design. Which then leads into the second issue as 
discussed by Banja (2010), part of the problem is the limitations of the technology and 
understanding of what could be altered in the software to provide improved user experience. As 
mentioned before, the code was not entirely accessible and some creative JavaScript was applied 
to alter the interface to become more usable. Downside of this creative work is the uncertainty if 
the original vendor developer would change the core software architecture that would make the 
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JavaScript no longer relevant and break the interface changes. But with the goal being to make 
the space as usable as possible, the alteration was pursued. As Banja (2010) notes, sometimes 
these deviations may be pursued to improve the efficiency or better outcomes of a project but 
there should be checks in place to ensure that overall work is successful. And to Price and 
Williams’ (2018) point about thinking in terms of systems, part of the challenge is thinking 
ahead of how all the systems will work together and if that will cause a disruption to the user. 
This could also to apply to the same system but a different display, such as responsive design. 
Will the system as a whole work well when the code shifts to responsive display? In the case of 
the mobile testing, we see that this did not translate well, and that users struggled with the same 
interface blocking as in the desktop. In mobile the duplication of terms for account but hidden 
behind collapsible elements seemed confusing. This area needed more thought, and fortunately 
in the end before going live changes were made to combine the content specifically for the 
mobile interface to improve the experience and access for the user.  
Two of the theories proposed by Baudrillard (1994) are relevant in this case study as 
well. The first being the concern of the order of how information is presented. I think this applies 
well when thinking of mobile design. As mentioned, the expectation of how the information will 
be read from desktop to mobile can change in the context of how the information is presented. In 
this case, the results were less successful in representing the data in the same manner as the 
desktop because of the lack of discoverability of the content within the labels. It caused some 
slight confusion because the labels were very similar for the account related items. By combining 
the actions in one interaction, which was done post this research, the results were more 
successful. Baudrillard (1994) also notes that some issues with how digital interfaces are 
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presented to the user is the one-way communication. This is also pointed out by de Souza (2005) 
as the “one-shot message” and the importance of the “designer’s deputy.” The user accepts the 
information as presented and we as designers/developers make assumptions as to what they need, 
there isn’t further discussion on how the information is presented. UX studies can help with this, 
but what happens once something goes live? In this particular research and what I plan to 
continue with in future projects, is the option for the user to provide feedback upon launch of the 
new interface. With this project a link was presented in the forefront that users could quickly 
access to provide additional feedback once the product went live. This was a catch all for issues 
not addressed in the study itself, and I believe helps to reduce the normalization of deviant 
behavior or missed signals. In doing so, ultimately a color contrast issue which was not 
discovered through the wireframe click test study was addressed in a later version of the catalog. 
The practice of following theming obtained from a previous vendor design could have led to a 
routine deviant behavior. But ultimately, because the color caused such an issue with the catalog 
versus other websites with the same theming, the color schema was changed. 
Headrick (2002) comments that when we codify information the descriptive, story 
elements become data. My thoughts on this is that because of the automized way that code is 
sometimes produced to output information, its very easy to normalize the deviant behavior or 
miss signals of improved usability. We can become accustomed to the automized or prebuilt 
ways code is packaged that we miss opportunities to evaluate if the there are better methods to 
present the data. Same in design, standard templates are used and applied to information 
allowing for missed opportunities to think of the human interaction in new ways. Granted we 
don’t want to stray too far from mental models (Norman, 2013) which assist in usability and user 
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acceptance of the interface, but slight modifications to the standard could help improve human 
experience and connection with the codified information. And this connects well with the point 
that Turkle (1995) makes in our disconnect with the machine. That we’ve lost this connection as 
things have become more user friendly and less about the mechanics. I think this applies on a all 
levels, not just with the user. On the user end, yes, we do lose some of the connection of how 
information is put together with the machine because of the user-friendly interfaces. As for the 
developers and designers, I think this is relevant as I have just mentioned above. We get into 
these patterns of using what’s been pre-packaged to make the work move along faster. Which is 
an important thing to note in normalized deviant behavior, we miss opportunities to improve 
human experience with the technology. Which is why in this case of the catalog redesign we 
attempted to push the limits of what the software provided. We could have just gone forward 
with the application as is and not tested new methods of implementing the design. As mentioned 
the code for the most part is hidden within tokens, but with creative work in JavaScript we can 
take a risk of expanding on that pre-packaged design to provide a more relatable customer 
experience. 
5.7 Conclusion 
Overall, the purpose of improving upon the user research work within a public library for 
the design and development of user interfaces has several impacts. The primary impact is 
retaining the customer base. With Google, Amazon, Barnes and Noble, and other similar services 
on the market the public library system is in constant competition to keep users engaged within 
the library website and online catalog. The library faces the challenge of reducing the bounce 
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rates to other websites due to insufficient user design and usability. We are in a constant struggle 
to keep up with the latest trends of large organizations using smaller research and design teams. 
The library must overcome the additional task of addressing a very broad customer base with 
varying goals and objectives. It’s difficult to provide a sufficient customer experience when 
servicing so many types of interest, while also catering to users with different levels of 
experience with the technology. Are we producing enough signs and symbols to help guide users 
to their objectives? Or are we providing too many signs and symbols that discourage users from 
engaging with our websites? We have those who are familiar with the tactile process of 
searching the library prior to the online system, and those who have grown up with Google 
search to find information. By improving upon user interface research, design, and development 
processes through checks and balances we can continue to compete with these larger 
organizations. As a library system, we also have the added responsibility of providing unbiased 
information. While searches may be ranked by marketing tools at private organizations, the 
public library is obligated to provide information searches that are not weighted in marketing 
influences but by accurate record data for resources. A search query should be looking at the 
MARC (machine readable cataloging record) data as unbiased information to match a user’s 
keyword or advanced search. So ultimately by looking for weak or missed signals in the 
research, design, and development process to expose missed opportunities to improve upon the 
usability of the interface, we can provide a better and more dependable experience for the user 




5.8 Future Work 
For future work I’m currently in the process of working on the transition to a completely 
new cataloging software both as an ILS (integrated library system) and OPAC (online public 
access catalog). I’m in the assessment phase which is reporting and resolving several bugs and 
discoverability issues found within the software. Moving forward the plan is to do a 
comprehensive usability test with the customer base to gain feedback. What will be an 
interesting aspect this time is that because the software will be completely different and I’ve 
noticed considerable indexing issues with search, I plan to conduct an isolated test with the 
librarians as search experts to help pinpoint the expectations of results. The interface and 
discoverability has also changed drastically, so the usability test in this case will be comparably 
different especially with advanced search. The focus will be on looking for these weak signals 
and keeping an eye out that there is a balance of usability in the product. 
Additionally, more future work could be examined within the application of signal 
detection theory. McNicol (2005) explains that signal detection theory “provides a number of 
useful measures of performance in decision-making situations” (p. 9). This theory describes how 
decisions or selections are made in an application. There are two parts to decisions making: (1) 
sensitivity (“how well the observer is able to make correct judgements and avoid incorrect ones”) 
and (2) bias “the extent to which the observer favours one hypothesis over another independent 
of the evidence he has been given” (McNicol, 2005, p. 9). User research design focuses on the 
signal to noise ratio, in that with digital interfaces we are bombarded with huge amounts of 
information while in the process of seeking out the unique information we need. Chen (2018) 
notes that in human computer interaction “the signal–to–noise ratio represents the ratio of 
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relevant to irrelevant information in an interface or communication channel” (para. 3). What gets 
complicated in interface design is that “not every user will have the same goal,” so then it’s 
difficult to determine what is considered the signal and the noise (Chen, 2018, para. 5). I think in 
this case it’s particularly meaningful when thinking of the patron versus employee groups in the 
user studies I conducted. Each group based on their objectives and goals would look for different 
signals to the intended information or note different content as noise. To improve upon this in 
future work, I would consider conducting an initial study that focuses on each individual group’s 
intention and what they would consider as noise. This way the focus is on making sure the signal 
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